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PREFACE, 


N the following Diſſertation on 
the Ather of Sir Is AAe 
©” NxwrToN, I have explained 
thoſe Properties of it, which he 
has delivered in his Optics. This 


Arber being a very general mate- | 


rial Cauſe, without any Objection 
appearing againſt it from the 
Phænomena, no Doubt can be 
made of its Exiſtence: For by 
how much the more general any 
ts © Cauſe 


Cauſe is is, by ſo much the ſtronger 
is the Reaſon for allowing its 
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PREFACE. 


Exiſtence. The {Ether is a much | 
more general Cauſe than our 
Air: And on that Account, the 
Evidence from the Phænomena, 
is much ſtronger in Favour of 
the Exiſtence of the Ather, than 
it is in Favour of the Exiſtence 
of the Air. 


— 


DISSERTATION 


ox IHE 


KHER 


Sir ISAAC NEWTON, 

N this Diſſertation on the Ather of 
1 Sir Jaac Newton, I ſhall Firſt give an 
A Account of the Nature of an elaſtic 
Fluid; Secondly, I ſhall ſhew how a ſub- 
tile Ætber cauſes an univerſal Attraction 
and Gravity ; Thirdly, how it cauſes Re- 
pulſion and Elaſticity ; Fourthly, how it 
cauſes the principal Phænomena of Light, 
namely, its Emiſſion, Refraction, Reflexi- 
= B — don, 


. 


Wo Dif ertation on ub Ether 


on „Inflexion, and Fits of caſy Tranſmiſſion 
and eaſy Reflexion; Fifthly, how it cauſes 
Heat, and the Rarefaction of Bodies by 
Heat; Sixthly, how it cauſes muſcular 
Motion and Senſation ; And, Seventhly 
and Laſtly, I ſhall ſhew how'i it makes the 
Particles of Bodies: to cohere, and cauſes 
F ermentation. 


. ä 
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IRST, I ſhall give an Account of 
the Nature of an elaſtic Fluid. 


PRoPoSITION I. 


If a Fluid be compoſed of exceedingly 
ſmall Particles of Matter, placed at 
very ſinall and equal Diſtances from one 
another ; if all the Particles, of one and the 
fame Fluid, have equal Diameters and 
Denſities, and be all endutd with centrifu- 
gal Forces by which they endeavour to re- 
cede from each other ; if this Force in the 
Particles do not extend beyond, but termi- 
nate in the Particles lying next to them; 
and if the centrifugal Force of tao Par- 


ou or the Force with a ch they endea- 
vou 


of H ISA Nawrom 3 
vour to recede from each other, be as + 
their Denſity direttly, and as their Di- 3 
ameter and ' the Diftance of their Centers | 
taken together inverſiy; I Jay, that the —_— 


elaſtic Force of 'the Fluid bill be direct- 
ly as the Denſity of the Particles, and in- 
verſely as their Diameter and the Cube of 
the Diſtance of theit Centers taken toge- 
' ther ; and that the ſame Force will Iihewiſe = 
be as the Denſity of the Fluid direftly, and © i 
as the fourth Power of their Diameter in- 1 
 werſely, If E be put for the elaſtic Force 
of the Fluid, 8 for its Denſity, D and A 
fer the Diameter and Denſity of the Parti- = 
cles, and C for the Diftance of the Centers of | vb 
thoſe Particles which lie next to one another; 1 


fe that E will e as 5 2 Fre oo = 
For the centrifugal Forces of the Par- 

ticles of the Fluid being ſuppoſed to ter- 

minate in the Particles lying next to them; 

the elaſtic Force of the Fluid, or. the 

Force with which it endeavours to expand. 

itſelf, will be as the 3 Farve: _— 


LOS, im * p — 


two Particles, and the Number of Particles 
lying in a plane Surface oſ a given Mag- 


poſition as =— 


| 
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nitude, taken together: But the centri- 


fugal Force we two Particles, is by Sup- 


= > and the Number of Par- 


ticles lying in a plane Surface of a given 
Magnitude, is inverſly as the Square of 
ou Diſtance of their Centers, that is as 


And egy the elaſtic Force of the 
Fluid will bes 25 6 * that is, E will 


A 

be as 5 

The Denſity of the Fluid, is as the 
Quantity of * in all the Particles 
contained in a given Space; which Quan- 
tity of Matter, is as the Quantity of 
Matter in one Particle, and the Number 
of Particles contained in that Space taken 
together: But the Quantity of Matter in 


one Particle is as its Magnitude and Den- 
ſity taken together, that is, as D'A; and 


the Number of Particles contained i in the 
given Space, is inverſly as the Cube of 


the 1 of the Centers of two ad- 


. . a 


joining Particles that is, as : And 
therefore, the Denſity of the Fluid will * 


in a Ratio compounded of D* A and 


n Hence, 55 5 5 


be as 5 G or as ED, from the foregoing 
Meaſure of E: And 2 E will 
be as | 


The Propoſition therefore is true; 


namely, that E is as 3 * , and likewiſe 
8 


m** | 


9 x 
as 


Cr. 1. If the Diameter and Denſity 
of the Particles be both given, as they 
will be in one and the ſame elaſtic Fluid 
by this Propoſition; then the elaſtic Force 
of the Fluid, will be inverſly as the Cube 
of the Diſtance of the Centers of the Par- 
ticles, and likewiſe directly as the Denſity 
of the Ps If D and A be giyen, E will 


be as &7 ;, apd likewiſe as 8. 7 
mM 


| | 4 7 


3 on the. Anker 


\ Tt has beeg, found. by Experiment, that 
che Air js An elaſtic Fluid, . whoſe Denſity 
and'elaſtic Force are, each of them, pro- 
portional to the Force which compreſſes 
it; and that the Force compreſſing a 
given Quantity of Air, is inverſly as the 
Space it N by Virtue of that Force, 


chat is, as 7 <P And therefore, D, E, and 
8 „are proportional to one another in the 
| Air. And their being, ſo ſhews, that the 
Air may be compdſcd of minute Particles 
of Matter of equal Diameters and Den- 
ſities, which are placed at equal Diſtances 
from one another, and which repel one 
another with Forces reciprocally propor- 
tional to the Diſtance of their Centers. 
And that the Air is really compoſed of 
ſuch, Particles endued with ſuch centri- 
fugal Forces, may be granted, ſince the 
el Properties are not N on 
any other ape en 


49 


Cor. 2. If an elaſtic F luid * compoled 
of ſuch Particles endued with ſuch cen- 
trifugal- Foroes, as 1 have ſuppoſed in 

this 


4 la Nav ron 


Particles, will "a in x bquadropli- © >. 


cate Ratio- of the Denſ ty of the Fluid 
in Proportion to its * ; that * | 
PUSH, 1 CDs 


- . * 1 
” p * e 2 


. 


| Gr. 3. 1 an elaſtic Fluid be compoſed | 
of ſuch Particles endued with ſuch en- 

trifugal Forces, as I have ſuppoſed in 

this Propoſition ; the Diſtance -of the 

Centers of the Particles, will be as their 

Diameter, and as the ſubtriplicate Ratio of 

= their Denſity in Proportion to the De 


of the Fluid taken pn that is, C 


4 * 2 
J . 1 1 2 * 
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. L If an \ ati Fluka be 8 


1 of Particles of equal Diameters and Den- 


W ſitics, which are endued with ſuch centri- 
= fugal Forces as I have ſuppoſed in this 
Propoſition ; the Diſtance of the Centers 
of the Particles in Proportion to their 
Diameter, will, by Cor. 3. be in the ſub- 
triplicate Ratio of the Denſity of the Par- 
ticles 
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ticles in PR to the Denſity of the 
Fluid; that is, 5 will be as A”. 


Gor. 5. The ſubdu plicate. Ratio of the 
elaſtic Force of the Fluid in proportion to 
its Denſity, will be in the inverſe dupli- 
cate Ratio of the Diameter of the Par- 


ticles ; PA e 4 r. For, E 
being as 5 5 — will be as = 


- 


I ſhall illuſtrate theſe Corollarie by 
Examples, 


L 


Exam. 1. It has been found by Ex- 
periment, that Water is about 870 times 
denſer than Air; and conſequently, if the 


Denſity of Water be denoted by 1, the 


Denſity of the Air will be denoted by 
I . It has been likewiſe found by Ex- 
periment, that the elaſtic Force of the 
Air is proportional to its Denfity ; and 
conſequently, the elaſtic Force as well 
as the Denſity, that is, E as well as 

: . 8, | 


Og ee nu let 5 re et ES 1 5 
i 4 


— 
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therefore, D will be as 1. 


The Diſtance of the Centers of the 
Particles lying next to one another, that 


W is, C, will be as of 5 Es, TM 


Or as 3-047, 8 being — If FO Par- 


| | ticles of Air be of the fame Denſity as 
Water, in which Caſe A will be 13 then 


Particles will be 8. 546. And S will be 
. 9.546, D being 1. In this Caſe the Di- 
ſtance of the Centers of the Particles, 


N = ill be between g and 10 times, and their 
Interval between 8 and g times, their Di- 


| the ſame Denſity as Earth, as we may 


| eaſonably ſuppoſe them to be, becauſe 
true Air ariſes out of earthy Subſtances 


C Here 


8, will be expreſſed by... Dis 
ao by Cor. 2: But E is as 1. And 


; JC will be 9.546, and the Interval of the 


meter. But if the Particles of Air be of 


; Þy Heat or Fermentation; then A will be : 
WW, and C which is 8704", will. be 12. 


10 


| | E in nnn 


the Denſity of the Air, and E will be 


A Diſſertation on the Rther 


Here the Diſtance of the Centers of the 


Particles i is 12, and their * I I, times 


Exam. 2. If an eber be 200060 
times more rare, and-700000 times more 
elaſtic, than Air at the Surface of the 


Earth; then S will be the cs goth part of 


700000 times its ae ; that i i, S and 
x — and 


= 575 


— e being 
, by the laſt Example. T will be 


700000 X 


3 , and F* will 6 Fs nearly, 


which is equal to D. The Diameter 


therefore. of a Particle of this Aither will 
be the oth part of the Diameter of 'a 


Particle of "Air which was ſhewn to be I 


in the laſt Example. 


If the Particles of this Arber be per- 
ny denſe or void of Pores; then their 
Denſity 


F Sirisaac Newrox, 


= Denſity expreſſed by A, will be about 40 
times as great as the Denfity of Water; 
or will be 49, the Denſity of Water be- 
ing 1. For Sir  Jaac Newton gathered 
from Experiments, that Gold has more 


Pores than ſolid Parts; and conſequently, 
Water, which is near 20 times ſpecifical- 
ly lighter than Gold, will have about 40 
times more Pores than ſolid Parts. And 
therefore ta make the Particles of this 
Aither perfectly ſolid of void of Pores, 

their Denſity muſt be 40, the Denſity of 
Water being 1. The Diftance of the 
Centers of the Particles, denoted by C, 


being as D. 3 33 and D being 


11 


365 and s being 1 and A be- 


ing 40; N in this 2 will be as 


49 and 5 il be an 26995 n the 


836.75 

Diſtance * the Centers of the Particles 
of this Ætber, will be 2899 times, and 
the Interval of the Particles * times, 

their Diameter. MC 


Exam. 3. If an Ether bs 800000 
times more rare, and 800000 times more 


2 2 elaſtic, 


I2 | 
elaſtic, than Air at the Surface of the 
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Earth; in which Caſe, 8 wo, E will be 

c 22 and 800000 * ; and 5 S 
| Jn i 

will be ones and Tf will be | 


: which i is equal to D. 


1 
894-43 

If the Particles be perfectly denſe, as 
in the laſt Example, that is, if A be 49, 


then = will be 27840000000, and T EE 
will te 3030.7; and C, which is 


D- 3 3. will be as 57's and 


5 will be as 3030.7. The Diſtance 


therefore of the Centers of the Particles - 


of this Ather, will be 3030.7 times, 
and the Interval of the Particles about 


3029.7 times, their Diameter. 


Exam. 4. If an Ether be 1000000 
times more rare, and 1000000 times more 
elaſtic, than Air at the Surface of the 


Earth ; the Diameter of the Particles of 
TY | this 


of Sir Isxac NewrTon. 


this Arber will be the 000th Part of the 
Diameter of the Particles of Air; and 


the Diſtance of their Centers will be 


3264. 8 times, and their Interval 320 3-8 
times, their Diameter. 


ScnhoL IVM. 


We do not know the Diameter or 


Thickneſs of a Particle of Air, but thus 
much we know, that it muſt de leſs than 


the 776888th part of an Inch, by the 
Table in Sir Jaac Newton's Optics, p. 
206, I ſhall ſuppoſe it to he the ; th 


part of an Inch. And if the Particles of 


Air be twice as denſe as Water, as we 


may ſuppoſe them to be, from their 


ariſing out of earthy Subſtances by Heat 


or Fermentation; the Diſtance of theic 


Centers, which is 12 times mu Diame- 


ter by Exam. 1. will be the - 


——th part 
of an Inch, 4 1 


The Ds of the Particles of the 


Ather in the ſecond Example, being 


the 


* 


. 


14 4 2 on FL Aber 
the 356 856 75th part of the Djameter of a pu- 


"ticle of Air, will be the 55515=—th part 


of an Inch; and the Diftance of- the 
Centers of the Particles of this Arber 
being 1 99 times their Diameter, will be 


* 5th part of an Inch. 


. 


* 
* 


The Diameter of the Particles of the 
tber in the third Example, being the 
557 h part of the Diameter of a Particle 


of Air, will be the Jig eth part of 


an Inch; and the Diſtance of the Centers 
of _ Particles of this ther, will be the 5 


th part of an n. 


* = 
| The mas of the OE of the 
——th part of the * of a Particle 


* Air, will be * 0 -—th part of. 


an Inch; and the Diſtance of of the Centers 
of 1 its Particles, being 3264.8 times their 
Diameter, 


of Sir Is AAC Nzwrox. 


Inch. 
PROPOSITION II. Problem 1. 


To explain the Motion of an elaſtic Fluid 


- The Parts of the trembling Body, go- 


ing forwards and returning backwards 


alternately, will in their Progreſs urge 
and propel the Parts of the Fluid lying 
next to them, and thereby compreſs and 


condenſe them; and afterwards in their 


excited by a trembling Body, ſuppoſe a 
mufical String, or any other trembling ; 


B TT 


Diameter, will be the 55; an eth part n an | 


Return, will ſuffer the condenſed PRs - 
to recede and expand themſelves . The £2 


Parts therefore of the Fluid lying next 
to the trembling Body, will go forwards 
and return backwards, in like Manner as 
the Parts of the Body. And as the Parts 
of the trembling Body agitated theſe Parts 
of the Fluid, theſe Parts agitated with 
like Tremors will agitate the Parts 


tying” next to them, and thoſe ſimilarly 
_ agitated 


. 
* * 
* 2 N 
us 1 
— 


agitated will agitate the Parts beyond. 
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them, and ſo on in inſinitum. And 
as the firſt Parts of the Fluid are con- 
denſed in their Progreſs, and rarefied in 
their Return; ſo the other Parts will be 


condenſed as often as they go forwards, 
and expand themſelves as often as they Ii 


return, And therefore, they will not all 
go forward together, and all come back- 
wards together; for then their reſpective 
Diſtances would always be the ſame, and 


conſequently they could not be condenſed 


and rarefied by Turns; but approaching 
towards one another when they are con- 
denſed, and receding from one another 


when they are rarefied, ſome of them 
will go forwards whilſt others return, and 


that alternately in inſinitum. The Parts 
which go forwards and are condenſed in 
going, are Pulſes, by virtue of their pro- 
greſſive Motion, with which they ſtrike 
Obſtacles in their Way ; and therefore, 
ſucceſſive Pulſes will be propagated in di- 
rectum from every trembling Body, and 
that at about equal Diſtances from one 


another, by reaſon of the equal Intervals 
of 


e Sr IsAAc Nzw row. 17 


of Time, in which the Body excites the 
ſeveral Pulſes by its ſeveral Vibrations: 
And although the Parts of the trembling 
Body go and return according to ſome 


certain and determinate Direction, yet 
the Pulſes propagated from thence through 


the Fluid will dilate themſelves laterally, 
and be propagated from the Body as a 
Center all round, according to Surfaces 


almoſt ſpherical and concentrical. That 


theſe Pulſes are propagated not only di- 


rectly forwards according to the Direction 


of the Motion of the Parts of. the trem- 


bling Body, but Sideways alſo, ſpreading _ 


themſelves obliquely into the neighbour- 
ing Regions of the Fluid, which other- 
wiſe would remain at Reſt; as lying out 
of the Tract of their direct Motion, may 
be thus proved. The neighbouring Fluid, 


which borders on the Sides or Edges of 


that Tract, being in its natural State of 
Expanſion, will be rarer than the Fluid 
which makes the Pulſes, and denſer than 
the Fluid in the Intervals between them. 


Conſequently the Fluid of the Pulſes 
will expand itſelf laterally into thoſe Parts 


D + 


FO CG 
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againſt the Pulſes; 


Intervals; and fo partake of that undu- 


_ owes its Undulations to the Fluid con- 


that like Undulations to the Fluid beyond 


according to the Direction of the Finger, 


* 
1 ” 
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of the bordering Spaces which are over- 
and thoſe Parts of 


the bordering Fluid which are over · againſt 
the Intervals of the Pulſes, will for the 


ſame Reaſon dilate themſelves laterally 
into the Intervals; and thus the border. 


ing Fluid, will become denſer over- againſt 
the Pulſes, and rarer over-againſt the 


lating Motion, which at firſt was propa- 
gated directly from the trembling Body, 
And as the Fluid which borders immedi» 
ately upon the Tract of direct Motion, 


tained in that Tract, ſo it after the ſame 
Manner communicates like Undulations 
to the Fluid lying next beyond it, and 


it, and fo on continually. Of this we 
have ſome Example in Waves, which if 
they be excited by a trembling Finger, 
do not only go this Way and that Way 


but in the Manner of concentric Circles 
ſurround the Finger, and are propagated 


on all Sides. For the Gravity of the 
Waves 


. Is AA Nzwrox. 
Waves ſupplies the Place of an claſtic 


to underſtand the Nature of this Motion 
of the Parts of an elaſtic Fluid cauſed by 


a trembling Body, is more particularly 


1 1 


to ſhew the Nature of the Condenſatin 


Parts of the Fluid go forwards. and re- 


turn backwards with Motions like that 


of a vibrating String, they will be accele- 
rated through one half of theis Pro- 


greſs, and retarded through the other; 
and in coming back, they will be ac- 
celerated through the firſt half of their 
Return, and retarded through the e- 
| _ cond, In conſequence of theſe Accele- 
rations. and Retardations, the Condenſa- 
tion of the Parts will increaſe continually 
through the firſt half of their Progreſs, 
and continually leſſen through che ſecond. ; 
and the Rarefactian of the Parts will in- 
creaſe continually through the firſt half 
of their Return, and continually leſſen 
through the ſecond. Hence the greateſt 


Condenſation will be in the Middle of 
their Progreſs, and their greateſt Rarefaction 
| 9 2 in 


20 A Diſſertation on the Æther 
in the Middle of their Return. All this 
will be more clearly conceived by Fig. 1. 

in which A. denotes the Magnitude of 
an exceedingly ſmall given Portion of an 
elaſtic Fluid in a quieſcent State, and Aa 
the exceedingly ſmall Space it deſcribes, 
when put into a vibrating Motion. The 
| Magnitude of this Portion of the Fluid, 
will be repreſented-by the lineal Circles 
in its Progreſs, and by the prick'd Circles 
in its Return; conſequently, its Denſity, 
which. increaſes as its Magnitude leſſens, 
and leſſens as that increaſes, will increaſe: 
through the firſt half of its Progreſs, and if 
leflen through the ſecond ; and will leſſen 
through the firſt half of its Return, and 
increaſe through the ſecond; it will be 
greateſt in the Middle of its Progreſs, and Ml 
leaſt in the Middle of its Return; and 
will be greater through its whole Progreſs - 
and leſs through its whole Return, than 
it is either at the Beginning or End of the 
little Space through which it moves, in 
which two Places it is the ſame, _ 


= 5 
| | | 
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"6 1. Hence it appears, that the 


Number of Pulſes propagated from the 
trembling Body, is the ſame with the 
Number of Vibrations of the Body. For 
the Particles lying next to the trembling 
Body, will reſt as ſoon as they return to 
their firſt place, and not move afterwards, 


unleſs they be propelled by a new Vibra- 


tion of the Body, And as the Vibrations 
of the trembling Body leſſen continually 


in their Magnitude, and at laft ceaſe ; ſo 


will the Pulſes of the Fluid continually 
lefſen in their Magnitude, and at laſt va- 


niſh on a Ceſſation of the * Mo- eh 


tion of the Body. 


Cor. 2. W W a vibrating Motion is 


excited in the ther by a trembling Body, 


the Condenſation of the Ætber in the 


Pulſes of its Vibrations, leflens continu- 


ally in receding from the Body, as the 


Square of the Diſtance from the Body 
increaſes, 'This is the Caſe of all Mo- 


tions propagated from a Center, which 
leſſen 


il 
1 


%S "ai. 2 — 
4 : . * * , 1 We 7 * SY — . 9 
1 . , ; 
, 
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leſſen as the Square of the Diſtance W 
the Center increaſes, | 


8 1 a Body be placed * an 
elaſtie Fluid put into- a vibrating Motion 
by a trembling Body, the Arbor in the 
Pulſes will be denſeſt en that fide of the 
Body which is neareſt to the trembling 
Body, and rareſt on that fide of it, which 


Cr. 4. If the Arbe; within a Body be 
put into a vibrating Motion, the Denſity 
and elaſtic Force of the tber in the 
Pulſes of the Vibrations, will both be in- 
creaſed in proportion to-the Strength and 


Vigour of the vibrating Motion, Hence 


the Parts of the Body will be made to 
recede, and the Body to ſwell on the 
ber's being put into a vibrating Mo» 


PRo- 
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ProPosI TION III. 


If a Motion be excited in an elaſtic Fluid 
by the vibrating Motion of a String, or of 
any other trembling Body; the Velbeiiy 

wherewith the Pulſes will be propagated 
through the Fluid from the Body confidered 
as 4 Center, well be in the ſubduplicate Ra» 
tio of the Blaſtecity of the Fluid directly, _— 
and in the ſubduplicate Ratio of its Denfi- 

ty inver iy; and it will ikewiſe be in the 
= *. duplicate Ratio ꝙ the Diameter of 
te Particles of the Fluid; that is, putting 
= V for the Velocity of the Pulſes, and re- 
Wo aiming the Symbols uſed in the firſt Prapo- 
tion for the Elaſticity and Denſity of 
the Fluid, and for the Diameter of the 
* of the _— V will be a 


„ and hikewt * as 


For from the Nature af the Motion of 
an elaſtic Fluid explained in the laſt Pro- 
poſition, the Parts of the Fluid begin to 
move on the leaſt Increaſe of its elaſtic - 
Force 


; £5 24 


Force cauſed by the leaſt Increaſe of its 


U 
9 * 
5 
* 
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Condenſation, And therefore the Pulſes 
are propagated from the Center through 


the Fluid, by a Force which is not ſenſi- 


bly. greater than the elaſtic Force of tlie 


Fluid in its natural and quieſcent State. 
On this Account, the elaſtic Force of the 
Fluid in a quieſcent State, may without 


any ſenſible Error be taken for the Force 


by whoſe continued Action the Pulſes are 


propagated. E therefore will expreſs the 


Force generating the Motion of Propaga- 
tion. The Motion generated by this 
Force, and propagated in directum on all 
ſides the trembling Body conſidered as a 

Center, will from the Laws of Motion, 


i be as the Quantity of Fluid contained in 


a Cylinder of an exceedingly ſmall given 


Diameter, and of a Length equal to the 


Diſtance from the Center to which the 


| Motion reaches, and the Square of the 


Velocity, taken together, directly; and 
as the Length of the Cylinder, which is 
the Space deſcribed, inverſly ; that is, the 
Motion generated by this Force, will be 


as the Denſity of the Fluid and Square of 


the 


g i W 


the Velocity taken together. E therefore 
will be as 8 VV, and F oa V will 


3 Prop. I. And therefore V will likewiſe 


be as Br. 


Velocity of ha Pulſes 2 be given. For 
il E be as 8, J and / F and V, will all 
be expreſſed 8 x ; and en be all 


elaſtic Force is proportional to its Denſi- 
ty; for all Sounds, whether loud or foft, 


grave or acute, move through the Air 
with one and the ſame Velocity ; which 


1142 Feet in one Second Minute of 


PF 


ments. 


lame elaſtic Fluid having all equal Dia- 
meters, the Pulſes will all moye with the 
E „ 


be as / F. But 74 is as = by r. 


Ger. 1. If the elaſtic Force of the 
Fluid be proportional to its Denſity, the 


given, This obtains in .our Air, whoſe - 


is ſuch as carries them at the Rate of 


Time, as has been — by Experi- 


Cr. 2. The Particles of one and the 
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fame Velocity, and the. elaſtio Force of 
the Fluid will be proportional to its Den- 
ſity. For D being given, 2 will be 


given; and conſequently v will be given, 
as will . and Z, The Velocities of the 


Pulſes will be — in two different 
elaſtic Fluids, hut in one and the fame 
Fluid, all Pulſes, whether ſtrong or weak, 
will move with the ſame Velocity. 


— — — — — — „ 
ECON DLV, I fhall ſhew how 
this Atber cauſes an univerſal A 
eration and — 


33 - 


ee deren on. IV. 


Fa ſubtile Ather, ſuch as is  deferibed 
in one or other of the foregoing Examples, 
be expanded through the Univerſe, and bt 
ſuppoſed at firſt to be of the ſame Deni 
every where ; and if every Body, and tht 
Ather lying next to it on all Sides, en- 
deavour ta recede from each other with a 


Force, which is as the Quantity of Matter 


PP 8 —8 
* 2 * SN 23 591 2 ric g 
. 2 
1 


"of Glace Avon; - 


in the Boy, ond the Denſity of the fr. 
rounding Ether, taken together ; T jay, 


that * Ether, 5 virtue of this Power, 
_ which I ſhall call à repulſrve Power, will 

hſe its uniform Denſity, and become denſer 
and denſer in receding from the Body ; and 
that the Increment of its Denfity at any 
Diſtance from the Center of Gravity of the 
Body, will be as the Quantity of Matter in 


the Body direttly, and as the Square of that 


Diftance inverſly ; that is, putting QC, 


= 2d I, for the Quantity of Matter in the 
= Body, the Diftante from its Center of Gra. 


vity, and the Increment of the Denfity of 
the Ether at that Di france ; T jay, that 1 


Q 


ll be as 3 * b 


For the Force, with which the Bod y 
and the Ather lying next to it on all Sides, 


endeavour to recede from each other, be- 


ing by ſuppoſition as the Quantity of 
Matter in the Body and the Denſity of the 


ſurrounding Ætber, taken together; and the 


Denſity of the Ætber being ſuppoſed to 
be at firſt the ſame every where ; and, 
E2 conſequently, 
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conſequently, being given ; the Force, by 


which the Body and the AÆtben lying 
next to it all round will endeavour to 
recede from each other, will be as the 
Quantity of Matter in the Body ;. that is 
as Q. By this Force the Azher will be 
made to recede from the Body, and there- 
by loſe its uniform Denſity ; it will be 
rarer at the Surface of the Body, than at 
a ſmall Diſtance from it, and rarer there 
than at a greater Diſtance, and ſo will 
continually grow leſs and leſs rare, or, in 
other Words, more and more BIS: itt 


inſinitum. And the Increment, or Increaſe 


of Denſity, like the Effects of all Powers 
which are propagated from a Center, will 
grow leſs and leſs, as the Square of the 


| Diſtance from the Center of Gravity of 


the Body increaſeth. And therefore in 
receding from the Center of Gravity of 
the Body, the Increment of the Denſity 
of the Ætber will be as the Quantity of 
Matter in the Body directly, and as the 
Square of the Diſtance from its Center of 
Gravity inverily ; that is, I will be*as 


— 


It 


of Sir IsAAc Nxw ros. 


It is to be obſerved. that the Incre- 
ment of the Denſity of the Aber within 
the Body at any Diſtance from its Center 
of Gravity, will not be as the whole 


ply'd ro the Square of that Diſtance, but 
only as ſo much of the Matter of the 
Body Q as is contained in a fimilar Body, 
ſuppoſed to be deſcribed to that Diſtance, 
apply'd to the Square of the Diſtance. 


it, thoſe Parts of the Shell which are 
ſimilar and directly oppoſite with reſpect 
to the Center of Gravity, will, by acting on 
the Ather in directly contrary Directions, 
deſtroy each other's Effect, and not in the 


the Ætber at any Part of the Surface of the 
lefler Body, by Prop. 73. lib. 1. Princip. 
Newtom, Let A D E B be a Globe, 
whoſe Center of Gravity coincides with 


adeb be a leſſer Globe included within 
the larger and a Part of it, deſcribed to 
the ſame Center; the Increment of the 


Quantity of Matter of the Body Q ap- 


For, ſuppoſing the Body Q to conſiſt of 
a Shell and the leſſer Body incloſed within 


leaſt contribute to increaſe the Denſſty of 


its Center of Magnitude in C; and let 


Denſity 
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| Denſity of the ther at a, will be as 
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the Quantity of Matter in the leſſer Globe 
adeb, apply'd to the Square of a C; 
that is, putting 3 for the Denſity of the 


lefler Globe, „. A - Ca, | 


Gy. 1. Henoe it fellows, chat the 


Heber is rarer in Bodies than in empty 
Spaces without them; that it is rarer in 
| ſmaller empty Spaces than in larger; and 


of conſequence, - rarer in denſe Bodies 
than in rare Bodies, becauſe denſe Bodies 


have leſs empty Space within them in 


proportion to their Magnitude, than By. 
dics which are rarer. 


Cor. 2, If Q be a Globe of the has! 
Denſity throughout, the Increment of the 
Denſity of the Arber, in paſſing from the 
Center of the Globe to its Circumſe- 
rence, will increaſe with the Diſtance: 
from the Center, which Diſtance is the 


Diameter of the lefler Globe ; and 
afterwards in paſſing on, the Incre- 
ment of the Denſity will leflen, as the 


Square of the Diſtance from the Center 
increaſes. 


Np 
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1 
IE 


from the Center to the Circumference, 
and afterwards in paſling on, will leſſen 


given, & will be Ss. that is C, from the 


* 


Center 2 the Circumference ; and in 


Q being the fame at all Diſtances beyond 
the Surface. 5 


Orr. z. If Q be a Globe whoſe Den- 
W ſity increaſes or decreaſes uniformly from 
W the Center to the Circumference, in which 
Caſe the Center of Gravity will coincide 
with the Center of Magnitude ; the In- 
crement of the Denſity of the Ætber, 
will increaſe with the Diameter and Den- 
fity of the lefler Globe taken together, 
in paſſing from the Center to the Circum- 
ference; and in paſſing on, it will leſſen 
as the Square of the Diſtance from the 
Center increaſes, If 2 denote the Denſity 
of the leſſer Globe, I will be as C2 from 
the Center to the Circumference; and 


* me NS  ;/} ww FP 


be. © 


A SB Y 


afterwards, I will be as G 


Cor. 


increaſes. I will inereaſe as C increaſes - 


as C' increaſes, For the Denſity being 


paſing on, & will leſſen as C- increaſes, 


a ; | 


of the Denſity of the tber, will be 
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Cor. 4. If one Part of the Surface & | 
a Body, lie nearer to its Center of Gravity 


than the other Parts do; the Increment 


greater at that Part of the Surface than 
it will be at any other Part. For the 
Quantity of Matter being the ſame, the 
Increment of the Denſity of the Ether 
will be inverſly as the Square of the 
Diſtance from the Center of Gone 


that is, Q being given, I will be as = &. 


And conſequently I will be greateſt on 
that Side where C is leaſt, 


— 


| ProPoSITION V. 


If a ſubtile Ether and Bodies, aff o 
ene another in the Manner ſuppoſed in the 
laft Propofition ; the Effet of this Ain 
will be an univerſal Attraction, or a mutual. 
Tendency of all Bodies towards one another : 
And any two Bodies will tend or gravitate 
towards each other with a Force or Weight, 
which is as the Quantity of Matter of the ill , 
tuo Bodies talen alle. cad direftly, and % | 
_ the 


F SirIsaac Newrox. 
the Square of the Diſtance of their Centers 


3 of Gravity inuerſy. 1f Q_and q "denote 


the Quantities of Matter f the to Bo- 


dies, C the Diſtance of their Centers of 


Gravity, and W the Weight of either 
Body towards the other; T ſa fa Y, that W 


will be as > of 


For it is evident from the State into 
which the Ætber is put by the mutual 


Action between it and Bodies, that hy 


the Action of Q,_it will be denſer on the 
remoteſt than on the neareſt Sides of all 
the Particles of the Body q with reſpect 
to Q; and that by the Action of q, it 
will be denſer on the remoteſt than on 
the neareſt Sides of all the Particles of 
the Body Q: with reſpect to q. Con- 
ſequently, all the Particles of the Body 
q, by endeavouring to go from the denſer 
Parts of the tber towards the rarer, 
will tend towards the Center of Gravity 
of the Body Q; and all the Particles of 
the Body Q, by endeavouring to go froni 
* 3 Parts. of the ther towards 
"F tze 


* 
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the rarer, will tend towards the Center 
of Gravity of the Body q. And each 
Particle of either Body will tend towards 
the Center of Gravity of the other, with 


a Force that is Proportional to the Quan- 
tity of Matter in the Particle, and the 


Difference of the Denſities of the tber 


on its two ſaid Sides, taken together: 
And either Body will tend towards the 
Center of Gravity of the other, with a 
Force or Weight that is proportional to 

the Sum of the Quantities of Matter of 
all its Particles, and the mean Difference 


of all the Denſities of the Atber on their 


ſaid Sides taken together, that is, to the 
whole Quantity of Matter in the Body, 


and the Increment of the Denſity of the 


ther at its Center of Gravity, taken 
together. But the Increment of the 
Denfity of the Ætber at the Center of 
Gravity of the Body q, cauſed by the 


Action of Q is as S, by the laſt Pro- 


poſition ; and the 3 of the Den- 
ſity of the Ætber at the Center of Gra- 


vity of the Body Q, cauſed by the Ac- 
tion 


of Sir Ta A 0 Nxwrox. 3 5 ; 


dan'at 6 ad = by the ame Propofi- | 


1 tion. And iS they q will tend to-- 
wards Q with a Force or Weight which ; 


| is as q * = and Q will tend towards q | 
with a Force or Weight which is as 


each Body towards the other, will be as 

a © 5 that is, W will be as as 

f Cor. 1. If Q be a great Globe, whoſe - 

0 Center of Gravity coincides with the | 
Center of its- Magnitude ; and if q be a = 
very ſmall Body placed on its Surface, fo \: 

7 very ſmall in compariſon of Q, as that C 

may without any ſenſible Error be conſi- 

n Wy dered as equal to the Radius of the 

: Globe; then will the Weight of the 

d 


Body q, or Force with which it gravi- 
tates towards the Globe Q be as the Di- 
ameter and Denſity of the Globe, and 
the Quantity of Matter in the ſmall Body 
g, taken together. For in this Caſe, C is 
* equal to D the Diameter of the Globe; 


c- 
F : 2 


a 


+ 
+ 
N * 


and conſequently, * will be equal to 


* . % = * 
. 
"7 *. 


ed; 
7 5 
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D'Aq 
5 


fore W, which is as 22. 7, will bes as Day, 


, that is, Io toDAq. There- 


Cor. 2, The Weights of ſmall Bodies, 
placed at a given Diſtance from the Center 
ef a great Globe of a given Diameter, 
and given Denſity throughout, will 'be 
proportional to their Quantities of Mat. WW 
ter. For D, A, and C mg given, W 


will be as . 


- "IRE Weight of one and the FRE” Body b 


| bs very nearly the ſame at all ſmall Diſ- 


tances above the Surface of the Earth. 
For a Body weighing 8000 Grains at the 
Surface of the Earth, will weigh above 
7999.8 Grains at the Diſtance of 100 

Yards above the Surface; and therefbre 
will not loſe the ith Part of a Grain in 
8000, by being removed from the Sur- i 
face to that Height above it. But ſo 
ſmall a Loſs is not to be perceived by the 
niceſt Balance, And therefore, W will 


- of Sir lsa Nzwrox. 


| be as q without any ſenſible Difference, 
both at the Surface of the Earth, and at 
all ſmall Diſtances 4 it. 055 | 


1 the Body q placed a little above the 
Surface of the Earth, deſcend in vacuo 
through the ſmall Space s, in the Time t, 
and acquire the Velocity v at the End of 
the Fall ; the Weight of the deſcending 
Body, that is, W will be the Force by 
BY whoſe continued Action this Motion is 
generated; which Motion is as the 
Weight into the Time of its acting, that 

is, as Wt; or as qt, W being as ꝗ. 

| Therefore qt will be as q v, or as 


P. Hence t will be as v, or as =; and 9 


both t and v will be as /s. Theſe are 
the Laws of Bodies deſcending in vacuo 
at the Surface of the Earth, which have 
been proved to be true by Experiments; 
and their being true, proves that at and 
near the Surface of the Earth the Weighits 
of Bodies are proportional to their Quan- 
tities of Matter, as they ought to be 1 8 = 
this G 5 3 


3 3 


puſcle placed at the Surface of a great 


will be as the Diameter of the Globe; 
that is, the Weight of the Corpuſcle q 


For in this Cafe Qis as D', A being 


1 Diſſertation an the Echer 
Cor. 3. The Weight of a given Core 


Globe, of a given Denſity throughout, 


towards the Globe Q: will be as the Di- 
ameter of the Globe, W will be as D. 


given; and C is equal to D, the Cor- 
puſcle bearing no ſenſible Proportion ta 
the Magnitude of the Globe. And there- 
fore, W, the Weight of the Corpuſcle 
towards the * Globe, of 9 towards 


Qi be as = that i is, as D. UE 
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Or: 4 The Weight of a given , Oo 
puſcle placed at the Surface of a great 
Globe, whoſe Center of Gravity coin- 
cides with its Center of Magnitude, is as 
the Diameter and Denſity af the Globe 
taken together; that is, the Weight of 
the Corpuſcle ꝗ towards the Globe Q, A 
will be as D A. For in this Cafe Qs. 
as D* A; and C is equal to D, the Cor- 
— being indefinitely ſmall with re- 


ſpect 


of K IsMAe NZWTo w. 39 
ceect to the Globe. And therefore W 
che Weight of the Corpuſcle towards the 1 
great Globe, of q towards Q, will be as _ 


=; that 1 is, as Da. 


— 


N. B. The e Weg of given Cor- 
puſcle towards any Body, meaſures the 
Force of Gravity at the Diſtance at which 
the Corpuſcle is placed. And as Gravity 
has ſometimes been ſuppoſed to be cauſed 
by Attraction; ſo the Weight of a given 
Corpuſcle towards any Body, will mea- 
fure the Force of Attraction of that Body 
at the Diſtance at which = — 
W 1s placed, 


| Cor. 5. The Forces of Attraction of 
Gravity, at the Surfaces of great Globes 


| W of different Diameters and different Den= 
; WT fitics, whoſe Centers of Gravity coincide 
f with their Centers of Magnitude, will, 
in proportion to the Quantities of Matter 
nn che Globes, be in the inverſe duplicate 
Ratio of their Diameters. For the Force 
1 4 Attraction or Gravity at the Surface of 


a great 


Ld 
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a great Globe, in the preſent Caſe, is as | 
'D A, by the laſt Corollary, that is, W is 


AS DA; and Q_ is as D* A. And there. 


A — ; 
fore, I will be as 5 3 that is, uw 


* 


* 


Hence it appears that Gravity is greater 
in the Surfaces of ſmall Planets than in 
thoſe of great ones, in proportion to their 


Quantities of Mater . 


Cor. 6. If Q be a 'great Globe whoſe 


' Quantity of Matter is given, and whoſe 
Center coincides with its Center of Gra- 


vity, and if q be a leſſer Globe moving 


round it in a Circle with an uniform Ve- 
locity expreſſed by V; the Square of the 


Time in which the Globe q will move 
round the Globe Q,_ which is called its 
periodical Time, will be as the Cube of 
the Diſtance of its Center from the Center 
of the Globe Q that is, putting T for 
the Periodical Time, T* will be as C. 


Fot 


of 8 by lsa Nawrox. 


For the Globe Q being given, the 
Weight of the lefler Globe q * the 


great Globe A. will be as 8 This 
Weight is proportional to the Motion ge- 


Particle of Time; that is, putting v for the 
Velocity generated in q towards Qa and s 
for the ey deſcribed in the given Particle 


as v, and as s. But s is the verſed Sine 
of the ſmall Arch of the circular Ocbit 
deſcribed by q in the given Particle of 


ture and Greatneſs of the Circle and 
Smallneſs of the Arch is, without any 


ſenſible Error equal to the Square of the 


Semidiameter of the ſaid Orbit; that is, 
putting A for the Arch, s is proportional 


to 2. Ip The Velocity of q moving in 
its Orbit being uniform, the Times of 


= Periphery 


* 


nerated by it in q towards Qin a given 


of Time, = & will be * to q v, 
and to q s; and conſequently 7 will be 


Time, which verſed Sine from the Na- | 


W Gid Arch apply'd to the Diameter or 


deſcribing the little Arch, and the whole 


* 
* Eg 4 S0 * 8 3 « 
irn OT 
” a 4 n 
: « J 
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Periphery of the Orbit, will be as the 
little Arch and the whole Periphery, or 
as the little Arch and Radius of the Or- 

bit, the Periphery being as its _— 
that is, 1 will be to T, n | 


whence A will be _ to T. and A 


cqual to — Let = be ſubſtituted i in- 
| $ * of Re in the — Expreſſion 
j 1 | 8 , and then = a will be proportional to 


s. Andex æpuo, 8 will be proportional 
to S; and T* will be as C*; or the 


Square of the periodic Time, will be as 
the Cube of the Diſtance of the revolving 
Globe q from the Center of the Globe 
Q about which it revolves ; ; wary Was 
to be proved, 


r 
- 


* 
— — 
—— — — 


— 2 
1 — 


— 


TD — —— — — 
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** c . lg Dd 


That che Beere ef the bd 
Times of the primary Planets moving 
round the Sun, and of the ſecundary Pla- 
nets moving round the primary ones, art 
proportional to the Cubes of their Dil 
— tance 
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tances from tlie Center of the Body about 
which they revolve ; has been found to 
be true by Aſtronomical Obſervations. 


Cor. 7. The Velocit ties Sho which 
the Planets revolve in their Orbits, 
are in the reciprocal ſubduplicate 1. 
tio of the Diſtance of their Centers 
from the Center of the Globe about 
which they move; that is, V is as 


g. For the Velocity is as the Peri- 


cal Time, or as the Radius of the Orbit, 
which is as the Periphery, pp1y'd to the 
periodical Time; that i is, ib F. But 


therefore, V is as , that is, as 


IE Te 
Cr. 8. The Weights of equal Bodies 
revolving about one and the fame Planer 
in Circles, will be as the Dlameters of 
the Circles directly, and as the Squares 
G 2 15 of 


phery of the Orbit apply d to the periodi- 


T* is as C* by the laſt Corollary ; and 
conſequently Wh, is - EY C. ; 
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of their periodic Times inverſly. For 
Q and q being given, W, the aa. | 


of q towards Qu. will be as 5 , or 87. | 
But C' is as T., N And there- 
fore W will be as S; 


Cor. g. The en of Matter in 
the ſeveral Planets, will be as the 
Weights of equal Bodies placed beyond 
the Surfaces of the Planets at equal Diſ- 
tances from their Centers. For ꝗ and C 
being given, Quill — as W. : 


Gr: 10. The Denſitic af the Pla- 
nets, ſuppoſing” their Centers of Gravity 

to coincide, with their Centers of Magni- 
| tude, will he as the Weights of a ſmall 
given Body placed at their Surfaces direct 
ly, and as their Diameter inverſly, 


I ** exhibited the laſt Corollaries in 
Numbers from Sir Jaac Rn „ in 0 
two following * 


Tbe 


of Sir "re Nawrox. a 
The Firſt Table exhibits the periodical 


W Times in Days and decimal Parts; the 


Proportions of their mean Diſtances from 
the Sun; and their mean Velocities 
wherewith -they' revolve round their Or- 
bits, expreſſed by the Engliſh Miles de- 
ſcribed i in one Second Minute of Time. 


10 


The Second Table exhibits the Propor- 
tions of the Diameters, Denſities, Quan- 
tities of Matter, and Weights of equal 


Bodies at the a of the Sun, Jupi- 


ter, Saturn , Earth, and the Moon. 
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. of Sir ISAAC Nawron. 
Or. 11. If a given Corpuſcle, he 
pe extremely near the Surface of a 
Globe of a given Denſity throughout ; 
the little Space it will deſcribe towards 


the Globe in a given Particle of Time, 


will be as the Diameter of the Globe, 

that is, 8 will be as D. For the Weight 
of the given Corpuſcle towards the 
Globe, will be as the Diameter of the 
Globe, that is, W will be as D, by Cor. 


3. Therefore D will expreſs. the Force 


generating the Motion in the given Cor- 
puſcle towards the Globe Q, and will be 


Wy proportional to the Motion generated in 
the given Particle of Time. But the 


Motion generated will be as the Space de- 


ſcribed, the Corpuſcle and Time being 


both given. ne” _— 8 will be 


7 he Dit of a Earth being 


about 7930 Engliſh Miles, or 41870400 
aliſb Feet, the Space deſcribed by the 
Force of Gravity at the Surface of the 


Earth in one Second Minute of Time, 


will be as the Radius of the Earth , 
a 
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which is 20935200 Feet. And the 


Space deſcribed by the Force of Gravity, 


or by. the Gravity of a given Corpuſcle, 
at the Surface of a Globe of the ſame Den. 
| fity with the Earth, and one Foot in Dj. 


ameter, will be as + Foot, that being the 


Radius of the little Globe. Conſequent- 
; Iy, the firſt. Space will be to the. 2 
as 2093 5200 is to 2, or as 41870400 i i 


to 1. At the Surface of the Earth, Bo. 


dies fall in vacuo 193 2. Inches in els 
eond Minute of Time. And therefore 


at the Surface of the ſmall Globe, a Cor- 


puſele 1 fall by the Force of Gray 


ty the 57— * —— | part of an Inch in the 


ſame Time. For 193 x is to 41870400; 


as the Space deſcribed at the Surface of 


the ſmall Globe in one Second, is to 1; 
whence that Space will be qual & to the 


F part of an Inch. 


216571 


Hades: it appears, that the Motions 


' cauſed by Gravity will be exceedingly 


flow in the minute Particles of Matter, 


For if the Velocity generated by the 


Force 


| + 
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Force of Gravity- at the. Surface of a 
Globe homogeneal with the Ear th and 
one Foot in Diameter, be ſo very ſlow, 
as not to carry a Corguſcle above the 


| part of an Inch in one Second 


Minute of Time, or one Inch in about 
zo Hours; it muſt be vaſtly flower at 
the Surfaces of minute Particles of Mat- 
ter. And therefore the Force of Gravi- 
ty cannot be the Cauſe of the violent - 
Motions of thoſe Particles "uy F ermenta- 


tion. 


Cor. 12. If a given Cepalde be. -_ _ 
placed, firſt at the Surface of a given 8 
Globe, and afterwards at a Semi-diame- 
ter's Diſtance from the Surface of the 
Globe, and be ſuppoſed in each Place to 
deſcribe a very ſmall given Space by the 
Attraction of the Globe, or its Effect on 
the Ætber; the Times of deſcribing this 
ſmall given Space in theſe two Places, 
will be as their Diſtances from the Cen- 
ter of the Glabe. For the Globe, the 
Cepuſdle, and the little Space deſcribed, 
H 


— 
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being all given, * will be as 53 and can. 
quently t will be as C. 


The 8 of a Cape 8 Jeſeribing 
the ſame little Space by the Force of Gras 
vity, at the Surface of a great Globe, and 
at a Semi-diameter's Diſtance above the 
Surface, will be as 1 and 2, At the 
Surface of the Earth, Bodies fall in va 
16 Feet in one Second of Time; and a 
the Diſtance of a Semi- diameter from the 
Surface, 5 will fall through the flank 
08 in two Seconds; and ſo on. 


"ah I 3. Bene the gane of a given 
Globe whoſe Center coincides with it 
Center of Gravity, the Space deſcribed 
in a given Particle of Time by a giyen 
Corpuſcle falling towards the Globe free- 
ly and without Reſiſtance, will be. in. 
verſly as the Square of its Diſtance from 
the Center of the Globe ; that i is, 8 wil 


be as oy}: Por the Weight of che Cor- 
ute q towards the Globe Q being s 


0 
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, will be as = = , becauſe Qand q are 


given. But the Motion generated i in the 
Corpuſcle by this Weight in a giyen Par- 
ticle of Time, will be as the ed de- 


ſcribed in that Time, that is, G will be 


| AS 9, 


The Center of the Moon, is diſtant 
from the Center of the Earth about 60 
Semi-diameters of. the, Earth; ;_ conſe- 


| quently a given Corpuſcle being placed, 


firſt- at the Surface of the Earth, and af- 
terwards at the Diſtance of the Center of 


the Moon, will in a given Particle of 
Time deſcend towards the Earth through 


Spaces which are as I, and gag, or as 


3600 and 1. But at the Surface of the 
Earth, the Corpuſcle would fall 12 vac 
193 + Inches in 1”, And therefore, when 
placed at the Diſtance of the Center of the 
Moon, it would fall 27 vacuo the o. o 537th 
part of an Inch in the fime Time; for 
3600 is to 1 „ as 193 J is to 0.0537. 
The Number 6.0537, is the verſed Sine 
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of the Arch deſcribed by the Moon i in ß 


Orbit in 1“; the Semi- diameter of the 


Earth being 3965 Engliſh Miles, and the 


Time of the Moon's moving round its 
Orbit, being 27 Days 7 Hours and 43 
Minutes ; that 1 is, 2360 580 Seconds, | Ds 


The Diameter of the Eatth being 7930 | 


Engliſh Miles, the Diameter. of the 
Moon's Orbit, which is 60 Times as 


great, will be 475800, and its Periphery 


1494012, Engliſb Miles. This Periphe- 


fy being deſcribed i in 2360 580“, the Arch 
deſcribed in 1. will be the 0.6 329th Part 
of an Engliſb Mile; and the Square of 
this Arch divided by the Diameter of the 


Orbit, will give o. 00000092 59th part of 


a Mile, or 0.0578 Inches for the verſed 


Sine of the Arch, which is nearly the ſame 
as was found above. | 


car. 14. The Weight of a ſmall given 


Body revolving in a Circle about a great 


Globe whoſe Center coincides with its 
Center of Gravity, will be as the Quan- 
tity of Matter in the Globe, and the Ra- 
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dius of the Orbit taken together directly, 
and as the Square of the periodic Time 


inveſly; that i, W will beas . For 


. 


9 being given, W will be as =} & 


C 3 "I" 3 
cer. 6. 


; e ' 
QC or as r. r. being as C., by 


paſcle will be greater at the Surface of a 
Globe, than at any other Diſtance from 
its Center, If the Globe be homogeneal, 
the Weight of the given Corpuſcle will 


increaſe with the Diſtance in paſſing from 


the Center of the Globe to its Surface; 


and afterwards in paſſing on, its Weight 
will leſſen as the Square of the 2 


from the Center increaſes. 


If ADB, Fg. 3. be a Globe of uni- 


form denſe Matter, if the Radius CD 


be produced to K, if perpendicular to 


CK from the Points E and D be drawn 


EF and DG cutting the Line CGin F 


and G, and if from any Point H in the 
Line 


33 
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Line C Kk without the Globe be un 
HI e ts ©R, of. aach 


Length that = 


won”? 
then will the og of a given Core 
puſcle placed at the Points E, D, H, be a3 
Ale. EF,DG, HI, or as CE, CD, 


DGx== If CE, CD, CH be as the 


Fray r, 2, 4, the Weights of a 


given Corpuſcle at the Points E, D, H, 
will be as the Numbers , 1 


FORT" ton. 


* frown how the Either conſe 
an univerſal Attraction and Gravity, I 
ſhall in this Scholium ſhew how it cauſes 
ome other Plienoment not explcable by 
any other Cauſe. 3; 


1. If a ſmall Pipe of Glaſs be dipped 
dt one End into ſtagnating Water, as in 
Fig. 4. the Water will riſe up within the 
Pipe to a Height, which will be recipro- 

cally proportional to the Diameter of the 
Pipe; and both in its Aſcent and after it 
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has arrived to its utmoſt Height, its Sur- 
face will be concave. The Water will 
riſe up within the Pipe from the Ather's 
being denſer without the Pipe than yith+ 
in it, by Gor. 1. Prop. 4. For the Was 
ter in the Veſſel, will recede from the 
denſer Part of the Siber towards the 
rarer 5. and of Conſequence , will fink 

in the Veſſel and -riſe in the Pipe. And 


i will rife & high, till che Weight of 


the Column in the Pipe above the Surface 
of the ſtagnating Water, becomes equal 
to the Force which raiſes and ſuſpends it; 
which Force is proportional to the Diffe- 
out the Pipe and within it, ' multiply'd 
into the Orifice, or Square of the Dia- 
meter of the Pipe. If I denote. that 


Difference, ID; will expreſs the Force 
that ſuſpends the Column, and conſe= 


quently will be equal to the Weight of 
the Column; that is, I D* will be equal 
to the Weight of H D', and I will be 
as H: But from Experiment H is as 
> And therefore I will be as N, that i, 


1 


| 
1 
| 
= 
4 


the Pipe, L 
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the Difference of the Denſi ties of * 


Arber without the Pipe and within it, WM ( 
will increaſe as the Diameter of the Pipe 
leſſens, and leſſen as that increaſes. Ihe 8 
Oo of the Pipe on the Ætber within 

, grows ſtronger when its Sides ata 
brought nearer. together by a Diminution Ml fi 
of its Diameter ; and thereby it increaſes m 
the Rarity of the ther within the Pipe, C. 
and makes the Difference of its Denſity M 
without the Pipe and within it to be in th 


the reciprocal Ratio of the Dun of 


a b the e of the abenifing an 
ſuſpended Column of Water will be 
concaye. For Glaſs being denſer than 
Water, the AÆtber will be rarer in the 
Sides of the Glaſs Pipe than it is in the 
Column of Water; and it will be rarer 
in thoſe Parts of the Column which are 
contiguous to the Glaſs, than in Parts 
more remote, and nearer to the Axis of 
the Column, Conſequently, the ſuper- 
ficial. Parts of the Column, by moving 
1 the denſer Parts of the Ætber to- 
wards 
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wards che rarer, from the Middle of be . 
Column towards the Sides of the Glaſs, 
will riſe up at the Sides, and make the 
burkace of the Column to be concave. -- 


#- If a . of Mercury be kept = 
ſuſpended in a Glaſs Pipe, as in the Baro-- * 
meter; cd, the Surface of the ſuſpended | 
Column, in Fig. 5, will be convex. For 
Mercury being much denſer than Glaſs", © 
the Ætber will be much rarer in the Co: 
lumn of Mercury, than it is in the Sides 
of the Pipe. © Conſequently, the ſuper- 
ficial Parts of the Column, by receding 
from the denſer Parts of the uber towards 
the rarer , from the Sides of the Glaſ to- 
wards the Middle of the Column, will 
cauſe the Mercury. to riſe in the Middle 
of the Surface , and of Conſequence many | 
the Surface to be conyex. 5 


— — 5 — — = 


3. If two plane poliſhed Plates WW 
Glaſs be laid tagether , ſo that their Sides 
be parallel , and at a very ſmall Diſtance 

W from one another, and then their lower 
Edges be dipp d into Water, the Water 

vil riſe up between Them - And -the 

1 Height 


r FIRE anno 


N 
1 4 3 . 
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Height to which it will riſe, will be 'recis 
procally proportional to the Diſtance of 
the Glaſſes very nearly. The Water will 
riſe up between the Plates, from the 
Atber's being denſer without the Glaſſes 
Mam it is hetween them, by Cor. 1. Prop, 
For the Water in che Veſſel will re- 
dee em the denſer Part of the Aer 
towards the rarer; and -confequently will 
fink in the Veſſel and riſe up between 
3 the Glaſſes, If D denote the Diſtance 
| of the Glaſſes, L. their Length, and H 
= the Height to Which the Water riſes up 
between them; the Weight of the ſul- I 
= pended Column will be expreſſed by 
1 D L'H. The Force ſuſtaining the Co- 
1 lumn muſt be equal ta its Weight, But 
the Force ſuſtaining the Column, is 
| the Difference of the Denfities of "the 
|  Aither without the "Claſſes and be- 
| - tween them multiply d into the Baſe of 
1 the Column, that is, the Force ſuſtain: 
| 8 the Column * 1 TD. T de; 
6 chat Difference. And therefor 
the Bu expreſſed by IDL, muſt be 


* to the * of the C- 
luma 


5 
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But H is as 5 by xf 


da that i is; the 


Difference of the Detifities of the Arber 
without the Glaſſes and between them, 
will be reciptocally as tlie Diſtance of the 
Glaſſes, ' This can be owing to no other 


Cauſe but a Difference i in the Force with 


which the Glaſſes act on the Ærber, when 


they are placed at different Di ſtances i 


from one another; to their acting more 
krongly when they are nearer to one ano- 
ther, and more weakly when they are at 
a greater Diſtance , 


. If tus 
three or fout Inches broad, and twenty- 
four or twenty-five Inches Bbg , be laid, 
one of them parallel to the Halses, the 
other upon the firſt, ſo as at one of theit 
Ends to touch one another , and contain 
in Angle of about 10 or 1 5 Minutes, 
and the ſame be firſt moiſtened on theit 
Inward Sides with a clean Cloth dipp' d 
into Oil of Oranges or Spirit of Turpen- 


poliſhed Plates of eus, | 


i | tine, 


— * 
60 ; 
? w 
A 


Ha 
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tine, and a Drop or two of the Oil or 

Spirit be let fall on the lower Glaſs at 
the other End; ſo ſoon as the upper Glaſs | 
| is laid upon the lower ſo as to —_ it at 


one End as above, and to touch the Drop 


at the other End, making with the 
lower Glaſs an Angle of 10 or 15 Mi- 


nutes; the Drop will begin to move to- 
wards the Concourſe of the Glaſſes, and 
will continue to move with an e 
Motion till it arrives at that Concourſe of 


the Glaſſes, If when the Drop is in 


Motion you lift up that End of the Glaſſes 


where they meet, and towards which 


the Drop moves, till ſuch time as the 
Motion ceaſes , the Drop being then car- 
ried downwards by its Weight as much as 
upwards by the Force which moves it; 
and if you do this when the Drop is at 
different Diſtances from the Concourſe of 
the Glaſſes, you may know the Force by 
which the Hoe is moved at all Diſtances 


from that Concourſe. This Force, by 


Experiments of this Kind, has been found 
to be almoſt reciprocally in a duplicate 


Proportion of the Diſtance of the Middle 
of 


— 


e Kr Is AA NZw ron. 
of the Drop from the Concourſe of the 


Glaſſes. From the Courſe of the Mo- 


tion of the Drop, the Ætber muſt grow 


denſer and denſer from the Concourſe of 


the Glaſſes to their other End; and this 
it does by the mutual Action of the 
Glaſſes and the Arber lying between 
them. For this Action being greateſt at 


the Concourſe of the Glaſſes, and leſſan- 


ing gradually from thence to their other 


End; the Rarity of the Stber will be 
greateſt, and its Denſity leaſt at the 


Concourſe; and the Rarity. will leſſen, 


and the Denſity increaſe from the Con- 


courſe of the Glaſſes to their other End. 


And the Increment of the Denſity of the 
tber, which is the Meaſure of the Force 


that moves the Drop, is, from the fore- 
going Experiments, in the reciprocal du- 
plicate Ratio of the Diſtance of the 
Middle of the Drop from the Concourſe 


of the Glaſſes. 


** 


2 *HIRDLY, I ſhall ſhew how this 
Atber cauſes Repulſion and Elaſti- 


city. 
PRo- 


7 

* 
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ſince they attract and endeavour to come 
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=— tbe Ether be denſer . Bodia 
thin it is on their outward Sides with re. 
Held to one another ; thoſe Bodies will repel, 
22 W one another 


Tor fince Bodies, by the mutual Aion 
between them and the Aber, always en- 
deavour to recede from the denfer Parts 
of the Ætber towards the rarer; and 


together, when the Ætber is denſer on 
their outward Sides with reſpect to one 
another than it is between them; they 
muſt of neceſſity repel, and endeavour to 
recede from, one another, when the 
ZEther is denſer between them than it is 


on their outward Sides, 


PRO POSITION VII. 


J the. Air confift of fmall Particles of 
Matter, of equal Diameters aud Denfities, 


Placed at equal Diſtances from one another ; 
and 
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end if the repulſive Powers of the Parti. 
in, the Particles lying next to them; this 
Limitation of the Extent of the repulſive 
Force , will make-the- Particles. to-recede 
from one another ; and the repulſive Power 
of the Particles will be reciprocally pro. 
portional to the Diflance of their Centers; 
and the Elaſticity of the Air worll 1 * 


portional to its Deity 


For, from the mutual Afton of the 
Particles of Air and the #rher lying be- 
tween them , and from 'the Termination 
of this Action in the Particles lying next 
to one another by 'Suppaſition, the Den- 
fity of the Erber will increaſe from the 
Centers of the Particles ta the Middle of 
the Diſtance between their Centers; and 
conſequently, the Ætber will be rarer at 
the Surfaces of the Particles than it is at 
the Middle of the Diſtance between 
them. And therefore the Particles will 
repel, and endeayour to recede from, one 


mother, by the laſt Propoſition. 
The 


. 
: # 
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The Increment of the Denſity of the 


FEther will increaſe from the Centers of 
the Particles to their Surfaces, and from 
their Surfaces will decreaſe to the Middle 
of the Diſtance between the Particles; 


and therefore the Increment- of the Den- 


- ſity will be greater at the Surfaces of the 
Particles than at any other Diſtance be- 
tween their Centers. This Increment at 
the Surfaces of the Particles, is the Mea- 


ſure of the repulſive Power by which 
the Particles recede from one another; 


and is reciprocally proportional to the 
Diſtance of the Centers of the Particles. 


For as the Force of Gravity or Attraction 
at the Surfaces of Globes, is meaſured by 


the Increment of the Denſity of the 
Ether at the Surfaces of the Globes; ſo 


the Force of Repulſion in the Particles of 


Air is meaſured by the Increment of the 
Denſity of the Ætber at the Surfaces of 
the Particles, And this Increment varies 


according to the Degree of Force where- 
with the Particles act on the Ætber lying 
between them, which Degree of Force 
75 reciprocally proportional to the Diſtance 


of 
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of the Centers of the Particles; as may 
be gathered from what has been ſaid con- 
cerning the Cauſe of the Aſcent of Wa- 
ter up ſmall Pipes of Glaſs, in Scbol. Prop. 
5. 1. 1. And therefore the repulſive 
Powers of the Particles of Air, or the 
Forces wherewith they will endeavour to 
recede from one another, will be recipro- 


cally proportional t to the Diſtance of their 
Centers, 


But a Fluid compoſed of Particles of 
equal Diameters and Denſities placed at 
equal Diſtances from one another , which 
Particles recede from thoſe which lie next 


to them with a Force reciprocally pro- 


portional to the Diſtance of their Centers, 
will have its elaſtic Force proportional to 
its Denſity, by Cor. 1. Prop. 1. There- 
fore the Propoſition is true. 


Cor. 1, Hence it appears that the elaſ- 
tic Force of the her lodged within the 
Pores of Bodies, will be increaſed when 


the Bodies are bande „and their Parts 


are brought nearer together. For as the 
K elaſtic 


US 


| 66 
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the elaſtic Force of the Ætber is increaſed 


this increaſed Force of the AErher, u | 
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elaſtic Force of the Ather lodged be. 
tween the Particles of Air, is increaſed | 
on the Air's being condenſed; and its 
Particles being brought nearer together; 
ſo will its Force be increaſed 3 in other 
Bodies, as often as they are condenſed, 
and their Parts are brought n nearer toge- 
ther. | 


Cor. 2. When the Parts of a Body 
are brought nearer together without any 
Sliding of the Parts, and of conſequence 


between thoſe Parts by the laſt Corollary; 


ſoon as the Force which brought the 
Parts of the Body nearer together cealc; 
to act, will make the Parts of the Body 
to recede from one another , and reſtore 
the Body to its former Figure. Such 


a * is ſaid to be * elaſtic, thi 
Po 

I ſhall iluſtrate this d by Ex WM cre. 
amples , the 


Exam and 


Exam. 1. If a ſtraight Rod of Steel 
of Spring Temper be bent into the Form 
of a Bow, the Particles in the concave 
Part of the Rod will be brought nearer 
together, and thoſe in the convex Part 
will be removed farther aſunder, than they 
were before the Rod was bent. And con- 
ſequently, the elaſtic Force of the Ather 


lying between the Parts, will be increaſed 


in the concave Side, and leſſened in the 
convex Side of the Rod; and this will 
neceſſarily reſtore the Rod to its ſtraight 
Figure, when 1 Force that bent it is 
removed. 


Exam. 2. If two Ivory Balls ſtrike 
upon one another, the Parts of each will 
bend inwards by the Force of the Stroke, 
and be brought nearer together at that 
Part where they touch. Conſequently, 
the elaſtic Force of the ÆAther within the 


Pores of the condenſed Parts will be in- | 


creaſed, and the increaſed elaſtic Force , 
the very Inſtant the Force of the Stroks 
is over, will preſs the Parts outwards 
and by the Action make the Balls to reco- 
K 2 ver 
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ver their Figure, and in recovering their 
Figure to fly from one another . 


Another Cauſe of Repulſion is a vi- 
brating Motion of the Afther. But I 
ſhall defer the Conſideration of this Cauſe, 
till I come to the Article of Heat and the 


Rarefaction of Bodies by Heat, 


"$M". WE; 


OURTHLY, I ſhall ſhew how this 

ZEther cauſes the principal Phæno- 
mena of Light, namely, its Emiſſion, 
Refraction, Reflexion, Inflexion, and 
Fits of eaſy Tranſmiſſion and eaſy Re- 
flexion , | 


- iy - _ « 7 — 22 > os — os IG — CS o — 2 — - Ss 
—— — — —yyy— — — — — — — . —— 22 K — — - — I * 
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LEMMA. 


| Tf a Force act continually and uniformly 
= | en a Body during the Time of its moving 
through à certain Space; the Force in pro- 
portion to the Quantity of Matter in the 
Body, ill be as the Velocity generated in 
proportion to the Time, or as the Square of 


the Velocity generated in proportion to tht 
| | Space 


of Hr Is AAc NEwTON., 


Space deſcribed, or as the Space deſcribed 
in proportion to the Square .of the Time. 


Matter in the Body, V the Velocity gene- 
rated in the Body, & the Space deſcribed, 
and T the Time in which the Body moves 
through the Space S and acquires the Ve- 


leity V; T. y, that C, will be as , or as 


rr 


For, ſince the Force acts continually 
and with the ſame Degree of Strength 
during the Time T, the Force and Time 
of its acting taken together, will be as 
the Motion generated in that Time, that 
is, 0 T will be as Q; and conſequent- 


ly, & — will be as T But from the Na- 


? 7 F S 
ture of this Motion, T is as FF, and Vas 


= And therefore by ſubſtituting theſe 


Values of T and V in the Expreſſion 


V F LA or. 
T 5 T will be as 5 8 5 * The 


Lemma therefore is true. 
Cor. 


F denote the Force, Q the Quantity of 


— — on nam os — — 
1 =_ - 
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Cor. 1. If the Quantity of Matter i in 


the Body and Space deſcribed ,. be both 
given; the Velocity generated will be in 
the direct ſubduplicate | Ratio, and the 
Time of the Motion in the inverſe ſub- 
duplicate Ratio, of the moving Force, 


If Q and Amy given, V will be as 
F, and Tas 57 "I 


Cor. 2. If the Space deſcribed be 


given, the Force in proportion to the 


Quantity of Matter in the Body, will be 


as the Square of the Velocity generated 
directly, or as the Square of the Time | 
by the Motion inverſly. " S be given, | 


2 will be as VV, or as r r. 


Cor. 3. If the moving Force and 
Space deſcribed , be both given; the Ve- 
locity generated will be in the inverſe 
ſubduplicate Ratio, and the Time 1n 
the direct ſubduplicate Ratio, of the 
Quantity of Matter in the Body. It 


F and S be given, V will beas 75, 1 and 


T wall be as Q. Pi 
r. 


„f Sir Is AAC NEWTOx. 


r. 4. If the Velocity generated in- 


creaſe with the Time of the Motion, the 


Force will be proportional to the Quanti- 
ty of Matter in the Body. If V be as 


T, F will be as Q. 


Or. 5. If the Square of the Time be re- 
ciprocally: as the Space deſcribed, the Force 


in proportion to the Quantity of Matter in 


the Body, will be as the Square of the Space 


deſcribed. If T“ be as D, T will be 


28 8 8. 


Cr. 6. If the Time of the Motion 
be given, the moving Force in proportion 
bo the Quantity of Matter in the Body 
moved, will be as the Velocity gene- 
rated, or as the Space 4-200” =ih „in that 


Time, If T be given, T= will be 


as V, or as 8. 


Cor. 7. If the Space deſeribed 0 
Time of the Motion, be both given; the 
moving Force will be proportional to the 


Quantity 
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Quantity of Matter in the Body, If $ 
and T, be both given; F will be AS Q. 


Cor. 8. If the moving Force of the 
Body, be proportional to its Denſity ; the 
Velocity — in a given Time, will 
be reciprocally as as the Magnitude of the 
Body; that is, ſuppoſing M to denote 
the Magnitude of wy Body, and A its 


Denſity, V will be as I. For F being 
as A by Suppoſition, and Q being as 
MA, & will be ai = I: But g 
is as * z or as V, T being given: And 


therefore V will be as * a 


Cor. 9. If the moving Force of the 
Body be as the Increment of the Denſity 
of the Ætber at its Surface, and that In- 
crement be proportional to the Denſity of 
the Body, or to the Quantity of Light 
contained in the Body; the Quantity of 
Light contained in the Body in proportion 


to its whole Quantity of Matter , will be 
as 


of Kir Is AAC NeEwTON, 73 


as the Velocity generated by that Incre- 
ment in a given Particle of Time. 


PRoPosITION VIII. 


To cauſe the Emiſſion f a Ray of Light 
from the Sun, the Fither muſt act upon the 
Ray with a Force, which in proportion ta 1 
the Quantity of Matter in the Ray, is im- Wl 
 menſly greater than the Gravity of” a Body [1/418 
at the Surface of” the Earth, is in propor- | 9 
tion to its Quantity of Matter. 


The Gravity of a Body at the Surface 

of the Earth, is proportional to the Quan- 
tity of Matter in the Body; by Cor. 2. | | 
Prop. 3. And therefore, the Gravity of | 
a Body in proportion to its Quantity of [1118 


Matter will be as Unity, that is, 7 will 


be as 1, at the Surface of the Earth. _— 
The Gravity of a Body at the Surface of 11118 
the Earth, will make it to fall in vacuo 
about 16 Feet in one Second; whence, 
9 will be 16, and T will be 1“. 
wh. = .— —_ 


—. an 2 r wa; 
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But E > by the- Lan. And 
therefore, = N will be as 1 a at the Surface 


of the Earth . 


The Diſtance of * Sun from the 
Earth is about 77889 520. 6 Engliſh 


Miles, ſuppoſing the Parallax of the Sun 
to be 10% This Diſtance Light de- 
ſcribes, according to Dr. Bradley's Theo- 
ry, in about 8 Minutes and 12 Seconds, 
that is, in 492. And therefore Light 
moves — the Sun at the Rate of 


158312 Enghſh Miles, or 835887360 | 


Engliſh Feet, in 1. When the Time 


of Action is given, the Force in propor- | 


tion to the Quantity of Matter in the 
Body moved, will be as the Space de- 
ſcribed,” by Cor. 6. Lem. And there- 


fore, ir the Time during which the 


Ether acts on a Ray of 4 be 1“, 
© in the Ray, will be to = T in a Body at 


the Surface of the Earth, as 83 5887360 
is to 16; or as 52242941 is to 1. But 


the Force which generates the Motion in 
| the 


of Hr Is AAC NEWwTON. EF, 

the Ray does not do it by acting uniform- 

ly on the Ray during the whole Time of 8 
one Second, but only by acting upon it 

during an exceedingly ſmall Part of that 

Time. If the Time during which the 

OT acts on the Ray, be only the 

2 part of one Second, then 


= 
52242941 muſt be A in the reci- 


that is, 


in the 3 Ratio of === 


procal duplicate Ratio «== = . 


which will make 5 K in the Ray to be 


1000000000000000 very nearly. On 
this Suppoſition of the Time, in which 
the Ætber generates the Motion of the 


Ray by acting uniformly on it, G in the 
Ray, will be to & in a Body at the 
Surface of the Earth; very nearly as 


1900900000000000, is to 1; as Sir Jaac 
Newton makes it The Propoſition 
therefore i is true, 5 e 


1 Pha, 


56 


refracted Ray. From a given Point B, 
pendicular to the refracting Surface, erect 


ſent the Motion of the refracted Ray, 
and this Motion be diſtinguiſhed into two 
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ProPosITION IX. 


The Force with which the Ether refrafis, 
reflects, or inflects a Ray of Light incident 
on a Body at the Surface of the Earth is 
ſomething greater than the Force of the 
Mther which emits it from the Sun; and 
is very nearly proportional to the Denſity if 
the Body, excepting that it is greater in 
unctuous and ſulphureous Bodies than in 
others of the ſame Denſity . 


For let AB (Fig. 6.) repreſent the plane 
Surface of any Body, and I C a Ray inci- 
dent upon it in C, fo that the Angle A Cl 
may be infinitely little; and let C R be the 


and from C the Point of Incidence, per- 


BR and PP. And then if CR repre- 


Motions C B and BR, whereof CB 5 
parallel to the refracting Plane, and BR 


perpendicular to it: CB ſhall repreſent 
the 


of SirIsaac NEWTOx. 
the Motion of the incident Ray, and BR 
the Motion generated by the Refraction. 
The Angle ICP is the Angle of Inci- 
dence, and may be looked upon as equal 
to CBR, IC being infinitely near to AC; 
and RCP is the Angle of Refraction, 
which is equal to the Angle CRB. If 


CR be made Radius, it will be the Sine 


of the Angle of Incidence, and CB the 
Sine of the Angle of Refiudlion. There- 
fore putting I and R for the Sines of the 
Angles of Incidence and Refraction, we 
ſhall have R = ; and 2 
CR*—CB* matt; 
CB* 4 
CB the Motion of the Ray at its Inci- 
dence to be x, The Proportion of the 
Sines of Incidence and Refraction of yel- 
low Light, the refracting Body being com- 
mon Glaſs, is that of 31 to20. In this 
Caſe therefore I will be 31, and R 20; and 


= will be 1.4025 = BR*, CB be- 
ing 1. And BR the Velocity generated 


by the refracting Power, will be 1.1842, 


which is greater than CB, the Velocity 
of 


2 . — 


, ſuppoſing 
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of the Ray at its Incidence, which i is the 
fame, or nearly the fame with the Ve- 
locity wherewith it is emitted from the 


: fame. 1887 


Fir Tac Newton from Experiments, 


| found the refractive Powers of Bodies to 


be nearly proportional ta the Denſities 


of. the ſame Bodies; excepting that unc- 


tuous and ſul phureous Bodies refract more 


than others of the ſame Denſity. 


This great Man has likewiſe proved, 


that Bodies reflect and refract Light by 


one and the ſame Power, variouſly exer- 
ciſed in different Circumſtances, Opt, 


* IX. = 244 « 
The Cauſe of the 1 alexica of the 


Rays of Light paſſing by the Edges of 


denſe Bodies at ſome Diſtances from the 


Bodies, muſt be the ſame with the Cauſe - 


of Refraction and Reflexion; as may ap- 


pear from the following Queries. 


| cc mY 1 the Refraction of Light 


* proceed _ the different Denſity 4 


of Kr Isaac Nawrox. 
« this Etherial Medium in different 


« Places, the Light receding always 


«from the denſer Parts of the Medium? 
6 And i is not the Denſity thereof greater 
« in free and open Spaces void of Air 
« and other groſſer Bodies, than within 
e the Pores of Water, Glaſs, Chryſtal, 
« Gems, and other compact Bodies? For 
e when Light paſſes through Glaſs or 
te Chryſtal, and falling very obliquely 
upon the farther Surface thereof is to- 
© tally reflected, the total Reflexion 
* ought to proceed rather from the Den- 
© ſity and Vigour of the Medium with- 
* out and beyond the Glaſs, than from 
* the Rarity and Weakneſs thereof. 


KL Doth not this Etherial Mediur i in 


" paſſing out of Water, Glaſs, Chryſtal, 
1 other compact and denſe Bodies 
* into empty Spaces, grow denſer and 
* denſer by Degrees, and by that means 
* refract the Rays of Light not in a 
9 | Loint, but by bending them gradually 
in curve Lines? And doth not the gra- 

” dual Condenſation of this Medium ex- 
— 
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< tend to ſome Diſtance from the Bodies, 


te and thereby cauſe the Inflexion of the 
% Rays of Light, which paſs by. the 
«« Edges of denſe Bodies, at ſome Dif- 
te tance from the Bodies, 


* Do not the Rays of Light which 
fall upon Bodies, and are reflected or 
refracted, kein to bend before they 
arrive at the Bodies? And are they not 
reflected, refracted and inflected by 
one and the ſame Principle E acting va · 
riouſly in various Circumſtances? 


The Propoſition therefore is true. 


Cor. 1. The Proportion of the Sine 
of Incidence to the Sine of Refraction of 
a Ray of Light, may be nearly known by 


knowing the Denſity of the Body ; that 


is, N 2 may be 58 known, by knowing 


—R* 1* 
K. xo; una oF , r 


4 proportional to A, 85 will be 


nearly proportional toA+1; and conſe · 
quently 


of e lsa Newron, 
quenty f. K x will be nearly AE to 
/DFi. 


? 


Gr. 2. If Bodies of a given Magni- 


tude, contain more or leſs Light in Pro- 
portion to their Denſities, excepting that 


unctuous Bodies contain more Light in 


Proportion to their Denſities, than other 
Bodies do in proportion to theirs; then will 
the Powers whereby Bodies act upon the 


Rays of Light, to refract, reflect and in- 
flect them, be nearly proportional to the 
Quantities of 2 contained in the 
Bodies. F 


That denſe Bodies contain more Light 


in their Compoſition than rare Bodies, 
appears from their emitting Light more 


copiouſly, as often as their Parts are ſuf- 
ficiently agitated , whether that Agitation 
be made by Heat, or by Friction, or 


Percuſſion, or Putrefaction, or any other 


Cauſe, 


M „ 
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And that unctuous and ſulphureons 
Bodies, contain more Light in their Com- 
poſition than any other Bodies, may 
be gathered from the ſtronger Action of 
Light upon them, whereby they are 


turned into Fire and Flame ; for it is the | 
Strength and Vigour of the Action be- 
tween Light and ſulphurrous Bodies, 


which makes thoſe Bodies take Fire more 
readily, and burn more — than 
other Bodies do, 


New if vie conſider che A 


of the Power ariſing from the mutual 


Action between the Ætber and Light; 
that denſe Bodies, have ſtronger attraQtive 
Powers and contain more Light than rare 
Bodies ; and that ſulphureous Bodies of 
all others, have the ſtrongeſt refraftive 
Powers and contain moſt Light; we may 
fafely conclude , that Bodies act upon the 
Ether for increafing its - Denſity, and 
thereby conſtituting their refracting and 
reflecting Powers, chiefly by Virtue of 


the Light which enters their Compoli- 


tion, 


Gr, 


of Sir IsAAc Newrox. 


Or, 3. Th Strength of the Power 


wherewith: a Body refracts, reflects or 
inflects a Ray of Light, is meaſured by 
the Increment of the Denſity of the 
Atber at the Surface of the Body; 


which. Increment, is the adequate Effect 


of the mutual Action between the Light 
contained in the Body, and the Ather 
at its Surface, I ſay this Increment, is 


the Meaſure of the refracting, reflecting 


or inflecting Power of a Body; as the 
Increments of the Denſities of the 


Atber, meaſure the Forces of Gravity 


and . 


The locuaſs of Denſity in the Ætber, 

cauſed by the mutual Action between 
it and the Light contained in Bodies, 

extends but to a very ſmall Diſtance. ow 
the Bodies; as appears from the Rays of 
Light paſſing by the Edges of Bodies, 
which are not affected ſo as to be turned 
out of their rectilineal Courſe, till they 


are very near thoſe Edges; as Sir Jaac 


Newton has ſhewn in the Finſt Part of 
the Third Book: of his Optics. 


M 2 Cor. 


r Q ] — y 
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Cor. 4. If Bodies, be compoſed of 


ſeveral Orders of Particles of different 
| Magnitudes and different Denſities ; and 


if the Particles of the firſt Order, be leſs 


and denſer than the Particles of the 


ſecond Order; and the Particles of the 
ſecond Order, leſs and denſer than thoſe 
of the third Order; and fo on for 
divers Succeſſions, until the Progreſſion 
end in the biggeſt and leaſt denſe Parti- 
cles on which the Operations in- Chy- 
miſtry and the Colours of Bodies 
depend, and which by cohering toge- 


ther compoſe Bodies of a ſenſible Mag- 


nitude ; then will the refracting Power 
of the Particles, be greater in the Par- 
ticles of the firſt Order than in thoſe of 
the ſecond; and greater in the Particles 
of the ſecond Order, than in thoſe of 


the third; and fo will leſſen gradually 


as the Denſity leſſens, and be leaſt in the 
Particles of the laſt Order in which the 
Denſity is leaſt, 


If che Particles of each Order, be com- 


poſed of the ſmaller Particles of the Or- 


of g mae e 


der below it; and if the Particles of the 
firſt Order, be compoſed of ſolid Particles 
ſuch as have no Pores or empty Spaces 


within them; and if in a Particle of each 


Order the Intervals or empty Spaces be- 
tween the Particles which compoſe it, be 
to the Magnitude of them all , as x is to 
1; then, putting. » for the Number of 
Orders of Particles in a Body , the Den- 
fity of the Particles of the laſt Order will 


be expreſſed by == . F or the Quantity 


of Matter in a Particle of the firſt Order, 
will; from its component Particles being 
perfectly ſolid, be as the Magnitude of 
them all, that is, as 1; and the Magni- 
tude of the Particle, will be as x+1 
which is the Sum of the Magnitude of 
the Intervals and of the Quantity of Mat- 
ter in the Particles. But the Denſity of 
a Body, is as its Quantity of Matter in 
proportion to its Magnitude, And there- 
fore, the Denſity of a OY of the firſt 


Order, will be expreſſed by 8 The 


Denſity of a Particle of the ſecond o. 
will 


_ 


vill be expreſſed by ==="; the Denſity 


— by ==> =; 3 


and the Denſity of a Particle 4. 
Order, by 


- 


For Inſtance, if a Body be compoſed of 
five Orders of Particles, the Denſities of the 
Particles of theſe five Orders will be as the 
Numbers = 2, 1% 7, , Tr; and the refrac- | 
tive Powers of the Particles, which are as 
their Denſities, will be as the ſame Num- 
bers.; as will alſo the Increments of the 
Denſity. of the ther at the Surfaces. of 
the Particles, which Increments are the 


Meaſures of their refractive Powers, by 


Ar. 3. 


Sir Jaac Newton has ſhewn, that no- 
thing more is requiſite for producing all 
the Colours of Bodies than the ſeveral 
Sizes and Denſities of their Particles; 
and in Table p. 206, has exhibited the 
Thickneſs of coloured Plates and Particles 


of 


of K Isaac NzwTON. 
of Air, Water, and Glaſs, at which 


Inch divided into x000000 Parts. That 


in the Table annexed, in which the 
Numbers under Air , Water, and Glaſs, 


vided, and are the Denominators of Frac- 
tions whoſe common Numerator is 1. 


and 84507, which ſtand over-againſt 
Bright Red in the ſecond Order, ſhew 
that the Thickneſs of the Plates 
or Particles of Air, Water, and 
BY exhibiting that Colour, is the 


* th, the —— Tae and the ag 


mau 5 


each Colour is moſt intenſe, in Parts of an 


Table I have expreſſed in another Form 
are the Parts into which an Inch is di- 


For Inſtance, the Numbers 54.545, 72727, 
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ProFosITION X. 


The Force which emits. the Rays of 
Light from the Sun, atts upon the Rays in 
proportion to their Quantities of Matter, 


For, from the Diſcoveries of Sir Iſaac 
Newton, the Rays of Light are very ſmall 
Bodies of different Sizes; the leaſt of 
which make Violet the weakeſt and the 
darkeſt of the Colours, and the reſt -as 
they are bigger make the ſtronger and 
more lucid Colours of Blue, Green, It 
low, and Red. But all theſe different 
Sorts of Rays move from the Sun to the 
Earth in the ſame Time, that is, they 
all deſcribe the ſame Space in the ſame 
Time. And therefore, the Force which 
emits the Rays of Light from the Sun, 
muſt act upon them in proportion to their 
Quantities of Matter, by Cr. 7. Len. 


But tho the Ather acts upon the Rays 
of Light in proportion to their Quantities 
af Matter, as it does upon Bodies at the 

| * Surface 


w . 


of Sr le nde Newrox. 


* Surface of the Earth for cauſing Gravity; 


yet the Strength of the Action between the 
Mither and Light, is immenſely greater 
than it is between the Ather and Bodies 
at the Surface of the Earth ; which may 
be owing to the exceeding Smallneſs of 
the Particles of Light, when compared 
with the groſſer Particles of Bodies. For 
ſince the immenſe expanſive Force of the 
Etber, ariſes from the Smallneſs of its 
Particles; it may act upon Light, on ac- 


count of the Smallneſs of the Particles of 


Light, with a vaſtly greater Force * it 
does upon * Bodies. 2 


PrRoposrtTiIon XI,  - 


If the Pulſes of the Ether move fafter 


than Light, they will put its Rays into 
Fits of eafy Reflexion, and eafy 7. 3 
fon. 


For nothing more is requiſite for putting 
the Rays of Light into Fits of eaſy Reflexion 
and eaſy Tranſmiſſion, than that they be 
{mall Bodies, which by. impinging on any 

N 2 reflecting 
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reflecting or refracting Sur face excite Vi. 
brations in the Ætber, (as Bodies by Per. 


cuſſion excite Vibrations in the Air) 
which Vibrations being ſwifter than the 
Rays, overtake them ſucceſſively, and 
agitate them, ſo as by turns to increaſe 
and decreaſe their Velocities, and thereby 
them into thoſe Fits, When a Ray 
28 in that Part of a Vibration Which con- 
ſpires with its Motion, that is, When 
the denſeſt Part of a Vibration is behind 
the Ray, the Ray eaſily breaks through 
2 refracting Surface; but when it is i 
the contrary Part of a Vibration, that i, 
when the denſeſt Part of a Vibration 
is before the Ray between it and the 
Surface, it is eaſily reflected; and by 
Conſequence, every Ruy is Tucceſliycly 
diſpoſed to be eaſily reflected or ealily 
tranſmitted by every Vibration 2 


overtakes it. 


The Rays of Light, in moving from 
the Sun to the Earth, deſcribe 83 5887ü 
Engliſh Feet in one ſecond Minute uf 
Time, as is ſhewn in Prop. 8, | 

The 


Sr lane Nawron. „„ 


The Vibrations or Pulſes of the Mthers , 
in the ſecond, third, and fourth Exam. 
of Prop. 1, move with Velocities which 
carry them 799400000, 913600000, 
and 1142000000 Enghſh Feet in 1; the 
Velocity of the Pulſes of the Air being 
ſuch, as carries them 1142 Feet in the 
fame Time. The Pulſes of the fart 
of theſe ÆAthers, move ſlower than Light; 
but the Pulſes of either of the others, 
moye quicker ; and therefore, may cauſe 
the Fits of eaſy Reflexion and ealy 
Tranſmiſſion in the Rays of Light. 


» — 
„— — 


IFTHLY;- I a e bow m 
Atber 0 Heat, and the * 
faction of Bodies ed Heat 


ProPosI TION XII. 


Heat in Bodies, ag in 4 a vibrating 
Motion of their Parts, excited by a wi- 


ati ng Motion of the Ether within the 
Bodies. 


For p 
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For, as all Bodies by Percuſſion excite 
Vibrations in the Air, and Vibrations in 
the Air cauſe a vibrating Motion in 
Badies ſtandin g in their Way ; fo the Rays 
of Light, by impinging on the Ætber at 


the Surfaces of Bodies, excite Vibrations 


in the Ætber, which Vibrations being 
propagated into the Bodies agitate their 
ſolid Parts, and put them into a vibrating 
Motion. But Bodies grow hot by the 
Rays of Light falling copiouſly upon 
them, as appears from their growing 
hot, when expoſed to the Light of the 
Summer Sun, or to Light congregated 
by a burning Glaſs : And they likewiſe 
grow hot, whenever the tber within 
them is put into a ſtrong vibrating Moti- 
om by an Agitation of the Parts of the 
Body , whether that Agitation be made 
by Friction, Percuſſion, Fermentation, 
or any other Cauſe. And therefore, 
Heat in Bodies conſiſts in a vibrating 
Motion of their Parts, excited by a vi- 
brating Motion of the her within the 
Bodies. 


C. 


of Sir IsAAe NEWTON, 


Cor, 1. The Degree of Heat in a Body, 

is proportional to the Strength of the vibra- 

ting Motion of the Ather between its 
Parts; and the Strength of that Motion, 

is proportional to the Degree of Conden- 

fation of the Ætber in the Pulſes of its 
Vibrations, 


PROPOSITION XIII. 


Bodies rarefy by Heat; and the Ke. 
refactiun of a Body by Heat, ſetting 
glae all external Compreſſion of the 
Body, will be direciiy as the Degree of 
Heat in the Body , and inverſly as the 
Strength of the Cobefion of its Parts. If 
R denote the Raręfaction of a Body by 
Heat, H the Degree of Heat in the 
Body, and C the Strength of the Cobeſion 
of its Parts; then, ſetting aſide all external 


Compreſſion, R will be as . 


For both the Denſity and elaſtie Force 
of the Ather, are greater in the Pulſes 
of its Vibrations, than they are when the 
Ather is in a quiolbent State, by Prop. 23 
and 
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and when a vibrating Motion is excited 


in the Mther within Bodies, and is thine B 


propagated to the Æther without them, 
both the Denſity and elaſtic Force of the 
Ether , will be greater in the Pulſes with- 
in the Bodies than in thoſe without them 
the vibrating Motion of the Aither being 
ſtronger in Bodies than in empty Spaces, 
from the ſtrong and mutual Action be- 
tween the Atber, and the Light contain - 
ed in Bodies. But Bodies from the mu- 
tual Action between them and the Ætler, 
always recede from the denſer Parts of 
the Ather towards the rarer. And there- 
fore, the Parts of Bodies in receding 
from the denſer Pulſes towards the rarer, 
will move outwards, and thereby cauſe 


the Bodies to rarefy and ſwell. 


If the Strength of the Coheſion of 
the Parts of a Body be given, as it will 
be in one and the ſame Body, ſetting 
aſide external Compreſſion ; the Rare- 
faction of the Body, will be proport- 
onal to the Strength and Vigour of the 
vibrating Motion of the Atber __—_ 


the Parts of the Body, that is, propor- 
tional to its Degree of Heat, by Cor. 
Prop. 12: And if the Degree of Heat 
in the Body be given, the Rarefaction of 
the Body by that Degree of Heat, will 
be greater or leſs, as the strength of 
the Coheſion of the Parts of the Body, 
is leſs or greater; that is, it will be reci- 
procally as the Strength of the Coheſion 
of the Parts of the Body: And therefore, 

when neither the Degree of Heat, nor 
the Strength of the Coheſion of the Parts 
of a Body is given, the Rarefaction of 
the Body will be in a Ratio compounded 
of the direct Ratio of the Degree of 
Heat, and the inverſe Ratio of the Strength 
of the Coheſion of its Parts; that is, R 


will be as > 


Cr. 1. The Degree of Heat, requi- 
lite to produce a given Rarefaction of a 
Body, will, ſetting aſide all external 
Compreſſion, be proportional to the 
Strength of the Coheſion of the Parts of 
the * that is, to the Strength of the 

0 Coheſion 
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Body whoſe Parts yield to any _— 


. themſelves. If H be equal to C, 
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Coheſion of the Particles of the laſt Or. 
der or laft Compoſition ; theſe Particle 
being the Parts which immediately com- 
poſe the Body. 2 9 ORs E wil 
be as C. 


The Cohefion of the Parts of ſolid Bo- 
dies, is greater than the Coheſion of the 
Parts of Fluids; and therefore , ſolid Bo- 
dies will require a greater Degree of Heat 
than Fluids, to produce the ſame en 


of Rarefaction. 


Cor. 2. If the Degree of Heat in a ſo- 
lid Body, to which the expanſive Force 
of the Ather between the Parts of the 
Body is proportional, be equal to the 
Force wherewith the Parts of the Body 
cohere ; that Body, ſetting aſide external 
Compreſſion, will become fluid, and its 
Parts, by yielding to a Force impreſſed, 
be rendered capable of moving eafily a- 
mongſt themſelves ; for, a Fluid is every 


Force, and by yielding, are eaffly moved 
R wil 


of Sir Isaac NEWTON, 


R will be ſuch as ſhall make the ſolid | 
Body become fluid. _ 


Hence many ſolid Bodies become fluid 
by Heat. If the Heat of the Surface of 
a human Body in its warmeſt Parts be 12, 
as it is in Sir aac Newton's Scale of the 
Degrees of Heat ; the Heat with which 
Wax melts and becomes fluid, will be 
24, that with which Tin melts and be- 
comes fluid, will be 72 ; and that where- 
with Lead melts and becomes fluid will be 
96 or 97. And if theſe melted Bodies 
be ſuffered to cool, they will grow ſolid 
again; Wax will begin to ſtiffen and 
grow ſolid when its Heat is leſſened to 
20 Er, Tin when its Heat is leſſened to 
70, and Lead when its Heat is leſſened 
to 95. But it is to be obſerved, that 
when ſolid Bodies are made fluid by 
Heat, their Fluids are not near ſo perfect 
Fluids as Water under a much leſs Degree 
of Heat, which is owing to their Parts 
being much groſſer and cohering more 

ſtrongly, than thoſe of Water. 


O 2 . 
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Cor. 3. If the Degree of Heat exceed 
the Coheſion of the Parts of a Body, it 
will produce ſuch a Degree of Rarefac- 
tion, as ſhall ſeparate the Parts of the 
Body ; which Parts, when they are ſha- 
ken off from the Body, and get beyond 
the reach of the Attraction of the Body 
and of one another, will recede from the 
Body, and alſo from one another. If H 
be greater than C, R will be ſuch as ſhall 
ſeparate the Parts, and make them be- 


come elaſtic. 


As the Parts of Fluids are leſs, and co- 
here leſs ſtrongly, than the Parts of ſolid 
Bodies; ſo they will be thrown off before 
them and with a leſs Degree of Heat, 
according to the following Account of Sir 
Tac Newton. 


ce The Particles of Fluids, which do 
te not cohere too ſtrongly, and are of 
ce ſach a Smallneſs as renders them moſt 
e ſuſceptible of thoſe Agitations which 
* keep Liquors in a Fluor, are moſt es- 


ce fily ſeparated and rarefied into by at 
cc an 


of Sir ISAaC NEWTON. 
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« and in the Language of the Chymiſts, 


« they are volatile, rarefying with an 
« eaſy Heat, and condenſing with Cold. 
« But thoſe which are groſſer, and fo 
« leſs ſuſceptible of Agitation, or cohere 


by a ſtronger Attraction, are not ſepa- 


ce rated without a ſtronger Heat, or per- 
ce haps not without Fermentation. And 
ce theſe laſt are the Bodies which Chy- 
«* miſts call fixed, and being rarefied by 
“Fermentation, become true permanent 
“ Air; thoſe Particles receding from one 
* another with the greateſt Force, and 
© being moſt difficultly brought together, 
e which upon Contact cohere moſt 
« ſtrongly. | 


The Particles of Light enter the com- 


ſtrongly to them, as not to he ſeparated 
and ſhaken off without a great Degree of 
Heat, For Fire, is a Body heated ſo hot, 


| Poſition of all Bodies, and adhere fo 


as to emit Light copiouſly : But Bodies 


do not emit Light ſo copiouſly as to ſhine 
and become Fire, till their Heat be much 


greater than the Heat of boiling Water, 
which 


12 A Diſſertation on the Æther 
which is 34 by the aforeſaid Scale. The 
leaſt Heat with which burning Bodies 
ſhine in a dark Night, but not at all in 
Twilight, is 136, which is 4 times a 
great as that of boiling Water; the Heat, 
wherewith burning Bodies ſhine. in the 
Twilight, juſt before the Riſing or after 
the Setting of the Sun, but not at all or 
but very obſcurely in broad Day. Light, is 
1613 and the Heat of burning Coals, is 
from 192 to 210, and may be greater if 
the Fire be large, and be blown with 
Bellows. 224 8 


By this account of Heat, and the Ra- 
refaction of Bodies by Heat, it is evident, 
that a vibrating Motion of the Arber 
which cauſes Heat, will be another 
cauſe of Repuljon ; as I ſaid in p. 68. 


— 
* 


— „ 


IX THLY, I ſhall ſhew how this 
Aiher cauſes muſcular Motion and 
Senſation . | 


From the Account I have given of 
muſcular Motion in my Animal O con- 


, Sir ISAAC NEWTON. 


cauſed by the Ether . But it is not ſo 
clear from that Account, how a Swelling 
of the Membranes ' cauſes a . Contraction 
of the fleſhy: Fibres . - This I ſhall now 
explain, from ſome 3 Experiment 
made on animal Fibres . 


ProPosI T ION XIV. 


If an animal Fibre by a Farce acting 
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„it is evident, that that Motion is 


im it be increaſed or teſmed, either in 


Length or Thickneſs; its Length will be 
reciprocally proportional to its Diameter; 
if its Length be increaſed, its Diameter 
will be leſſened, and i its Length be leſe 


ſened, its Diameter will be imcreaſed , 


and in the ſame Proportion. If L and D 


denote the Length and Diameter of the 


Fibre, L vill be as NY whenever a Change 


is made by any Farce either in L or D. 


Fuſt, if an animal Fibre be extended 
by a Force acting upon it, its Diameter 
will be leſſened in the fame Proportion, 

"= 


| 
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as its Len gth is increaſed ; as will appear 
from the following 1 


$63 


Let an unextended Hair , by wound 
about a ſmall Cylinder in contiguous 
Rings, until the Rings ſhall have cover- 
ed a certain Part of the Length of the 
Cylinder , ſuppoſe a Quarter of an Inch;. 
and afterwards let the ſame Hair be ex- 
tended by an appended Weight, and in 
this extended State be again wound about 
the Cylinder in contiguous Rings, until 
the Rings ſhall have covered the ſame 
Part of the Length of the Cylinder ; 
and it will be found that the Number 
of Rings will be greater when the Hair 
is extended than when it is in a natural 
State. But the Number of Rings mul- 
tiply'd into the Diameter of the Hair, 
will be equal to the Length of that Part 
of the Cylinder which is covered by the 
Rings, which Length being given, the 
Number of Rings multiply'd into the 
Diameter of the Hair, will be a given 
Quantity, and may on that Account be 

denoted by 1 ; but the Number of Ring | 
| 8 


of Sir ls aac NzwrToN. 


is as the Length of the Hair, And there- | 
fore, the Length of the Hair multiply'd 
into its Diameter, will be a given Quan- 


ſequently, L will be as 5. 


Let the extending Force be removed, 
and the Hair will return to its former 
Dimenſions, by contracting in Length 
and ſwelling in Thickneſs. For the elaſ- 
tic Force of the Ætber lodged within the 
Pores of the Hair, is greater when the 
Hair is extended, than when it is in a 
natural State; as is thus proved. The 
Quantity of Matter in the Hair is the 
ſame when the Hair is extended, as it is 
when it is not extended; and therefore, 
putting A for the Denſity of the Hair, 
D* LA will be a given Quantity, and * 
that Account will be as 1; but DL is 
as 1, by this Experiment; and conſe- 
quently, DA will be as 1, and A will be 


25 5 or as L; that is, the Denſity of 


the Hair will increaſe, as its Diameter | 
. or as its Length increaſes. But 
an 
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dually ſwell the Hair, and of conſe» 


And therefore d uring the Contraction of 


Pores of an animal Fibre, raiſed by 
Heat, or any other Cauſe, will increaſe 
the Diameter and leſſen the Length of 


horizontal plane board. 


an Increaſe of Denſity in the extended 
Hair, will be attended with an Increaſe of 
the elaſtic Force of the Ather lodged 
within its Pores, by Cor. 1, Prop. 7: 
And the increaſed elaſtic Force will gra- 


quence contract its Length, till it has 
reſtored it to its natural Dimenſions | 


the extended Hair, its Length will leſſen 
as its Diameter increaſes , that is, L will 


— 


ee 5 1 ſhat bew, that a vibra« 
ting Motion of the tber within the 


the Fibre ; ſo as that the Diameter and 
Length ſhall be reciprocally proportional 
to one another, that is, ſo as that L 
ſhall be as B. To prove this, J con- 
trived an Inſtrument conſiſtin g of two 
erect Pillars fix d perpendicularly on an 
To the _ 


1 a 


— 


i hw Has why, vo R89V SS i — 
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of one of the Pillars was faſtened a very 
fine Wire Spring between two and three 


Inches long, that would bend and yield 


to the leaſt Force. The upper Part of 
this Spring was bent ſo as to be an Index, 
and point to the Diviſions marked on a 
little Pin, that paſs d through the upper 
Part of the Pillar to the Diſtance of 
about half an Inch from its inſide. To 
this weak Spring was faſtened one End 


of a Hair, and the other End paſd 
through a Hole made in the oppoſite 


Pillar, and the Hair, when drawn fo 
as to be juſt ſtraight without being 
ſtretch d, was faſtened by a Pegg. This 
being done, 1 heated the Hair, and 
always found by the Index its Length to 
be leſſened. Farther, I obſeryed Hairs 
to grow ſtraight by Heat, which when 
placed in the Inſtrument were crooked 
from their being of a greater Length. 

Theſe Experiments ſhew, that a vibra- 
ting Motion of the Atber within the 
Pores of an animal Fibre raiſed by Heat , , 
leſſens the Length of the Fibre. But 


the Length of an animal Fibre cannot 


P 2 bs 
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be leſſened by Heat , unleſs there be an 
Increaſe of its Diameter at the ſame 
time ; it being the Nature of Heat to 


. the Magnitudes of ſolid Bodies. 
Now Heat, agreeably to its Nature, 


may increaſe the Magnitude of a Fibre, 


and yet leſſen its Length, if the Diame- 
ter be increaſed in the fame Proportion 
as the length is leſſened, that is, if D 


be as f 


E. or DL be as 1. For the Mag- 


nitude of the Fibre is as D- L; and 
therefore will be as D, if DL be as 1. 
Conſequently „when the Length of 2 
Fibre, is leſſened by a vibrating Motion 
of the Ather within its Pores cauſed by 
Heat or any other Way , we may allow 
the Diameter to be increaſed in the fame 
Proportion as the Length is leſſened, that 


I 
is, L to be as . 


On ſuffering the Hair to grow cool, 


I always obſerved its Length to have been 
increaſed, and conſequently its Diameter 


muſt have begn leſſened, " that in the 


ſame 
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ſame Proportion. For if a vibrating Mo- 


tion of the Ætber, can increaſe the Dia- 


meter and leſſen the Length of a Fibre, 
ſo as that they ſhall be reciprocally pro- 
portional to one another; an Abatement 


of the vibrating Motion, on which the 


Length of the Fibre increaſes, will give 


an Opportunity to the Parts of the Fibre 


to be brought nearer together by their 


Attraction, and fo will leſſen the Dia- 


meter in the ſame Proportion as the 
Longth is increaſed; that is, will make 


L to be as . 


The Propoſition therefore is true. 


Gr. 1. 83 Motion, be 


raiſed in the AÆtber contained in the Fi- 


bres of the Muſcles ; the Diameters of 
all the Fibres, will be increaſed, and 
their Lengths leſſened, by that Motion. 
But a contraction of the fleſhy Fibres , 
will bring the Parts, to which the Ex- 
tremities of the Muſcles are faſtened, 


nearer to one another. All therefore 
that 
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that is neceſſary to give Animals a power 
of moving their own Bodies, is to gie 
them a power of raiſing a vibrating Mo- 
tion in the tber contained within the 
Fibres of the Muſcles. And this Power 
they have by the Mediation of the 
Nerves, which are ſolid uniform Threads 
ariſing from that part of the Brain to 
which the Soul is preſent, and terminat- 
For a mibrating 


Motion, raiſed by the Power of the Will 


in the Zrher contained in that End of a 


Nerve, which terminates in the Senſorium 


or place in the Brain to which the Soul is 


preſent, will in an Inſtant be propagated 
to the Muſcles ſupplied by that Nerve, 
and raiſe a like vibrating Motion in all its 
Fibres , from the great Communication 
there is between the Nerves and the fleſhy 
Fibres of the Muſcles. This account of 
the Motion of the Muſcles, is the ſame 
with that given by Sir J/aac Newton, in 


the 24th Query of his Opticks, which 


ſtands thus. 


51 


„ . ˙ ˙ te TOTES 


1 Hr Is Aac Nzywron. 


« Js not animal Motion performed by 
« the Vibrations of this Medium (mean- 
* ing the Ether) excited in the Brain by 


« the Power of the Will, and propagated 
e from thence through the ſol id, pellucid 


« anduniform Capillamenta of che Nerves 


« into the, Muſcles, for contracting 
« and dilating them ? Y ſuppoſe that the | 


« Capillamenta of the Nerves are each of 
e them ſolid and uniform, that the vibra- 
te ting Motion of the Æthereal Medium 


« End to the other uniformly , and with- 
* out interruption : For Obſtructions in 
te the Nerves create Palſies. And that 
* they may be ſufficiently uniform , I 
« ſuppoſe them to be pellucid when 


« viewed ſingly , tho' the Reflexions in 


* their Cylindrical Surfaces may make 


the whole Nerve (compoſed: of many 


" Capillamenta) appear opake and white, 
* For opacity ariſes from reflecting Sur- 
* faces, ſuch as may diſturb and interrupt 
the Motians of this Medium. 


a PRO- 
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Proportion: xv, 


Th Speclie of, Things, are convey” 4 b 7 
ibroting Motions of the Æther through 
the Nerves of the Organs of Senſe into the 
Senſorium, or that. Part of the Brain of 
Animals, to which the ſenſitive Subſtance 
is preſent ; and are there perceived and be- 
held by that Subſtance, by virtue of its 
Nature and their immediate Preſence 10 
it, under the Forms of Senſations . 


For the Vibrations of this Zther , 
excited in the Bottom of the Eye by the 


Rays of Light, and propagated through 


the ſolid , pellucid and uniform Capilla- 
menta X the Nerves into . the Place of 


Senſation , are there perceived and be- | 
held by the ſenſitive Subſtance under the 


Forms of Colours. And the Vibrati- 


ons of this Arber, excited in the auditory 
Nerves by the Tremors of the Air, and 


propagated through the ſolid, pellucid 


and uniform capillamenta of thoſe Nerves 


unto the Place of Senſation are there per- 
ceived 


f Sir I88a@ NewrtoN, 


ceived by the ſenſitive Subſtance under 
the Forms of Sdunds. And fo of 
the other Senſes. | 


When the vibrating Motion of the 
Atber in the folid Parts of the Body, 
is ſo ſtrong as to endanger # Solu- 
tion of Continuity in thoſe Parts; that 
Motion propagated through the ſolid 
and uniform Capillamenta of the Netves 
into the Place of Senſation, is there per- 
ceived by the ſenſitive Subſtance undef the 


Form of Pain. And a mote gentle vi- 


brating Motion, fuch as is agreeable, 
when convey'd by the Nerves into the 
Preſence of the ſenſitive Subſtance, is 
perceived by it under the Form of Plea- 
fore, 


——_—— 


8 and Laſtly, I ſhall 
ſbew how this tber makes the 
Particles of Bodies to chere, and cauſes 
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Th Sele of; Things, are convey 4 45 
vibrating Motions - of the Æther through 
the Nerves of the Organs of Senſe into the 
Senſorium, or that Part of the Brain of 
Animals, to which the ſenſitive Subſtance 
is preſent ; and are there perceived and le- 
beld by that Subſtance, by virtue of its 
Nature and their immediate Preſence o 
it, under the Forms of Senſations 


For the Vibrations of this ther , 
excited in the Bottom of the Eye by the 
Rays of Light , and propagated through 
the ſolid , pellucid and uniform Capilla- 
menta of the Nerves into the Place of 


Senſation, are there perceived and be- 
held by the ſenſitive Subſtance under the 


Forms of Colours. And the Vibrati- 


ons of this Ether, excited in the auditory 
Nerves by the Tremors of the Air, and 


propagated through the ſolid, pellucid 


and uniform capillamenta of thoſe Nerves 


uto the Place of nn are there per- 
ceived 


of Sir AAC Newrox, 
ceived by the ſenſitive Subſtance under 
the Forms of Sdunds. 


the other Senſes. 


When the vibrating Motion of the 
Fiher in the folid Parts of the Body, 
is fo ſtrong as to endanger # Solu- 
tion of Continuity in thoſe Parts; that 
Motion propagated through the folid 
and uniform Capillamenta of the Netves 
into the Place of Senſation, is there per- 
ceived by the ſenſitive Subſtance undef the 
Form of Pain. And a mote gentle Vis 
btating Motion, ſuch as is agreeable, 
when convey d by the Nerves into the 
Preſence of the ſenſitive Subſtance, is 
perceived by it under the Form * Plea- 
ſute. 


2 


e ad Tally. I ſhall 


ſhew how this Atber makes the 


Particles of Bodies to chert 
F umentaton. 


and cauſes 


3 . be PR o- 
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PRoPosITION XVI; 


The Force with which the Ether cauſes 
the Cohefion of the Particles of Bodies, is 
different from the Force with which it 
cauſes Gravity ; and the Forces with which 
the Particles of Bodies cohere , are nearly 
proportional to the Denſities of the Par. 


ticles. 


For the Force of the Aither which 
cauſes Gravity, though it gives Bodies 
mutual Tendencies towards one another, 
and on that Account may bring them to- 
gether, and make them to touch, is yet 
ſo exceedingly weak in the minute Par: 
ticles of Matter, as, when they are 
brought together and touch one another, 


not to de able to make them cohere with 
any Degree of Force. The Force of 
Gravity at the Surface of a globular Par- | 
ticle homogeneal with the Earth, whoſs ö 
Diameter is the ——th Part of an Inch, b 


is leſs than the F orce of Gravity at the 


Surface of the Earth, in the mo 
| 0 


ef Sir Isaac NEwToON. 
of 1 to 201466880000009 . 
Force is ſo exceeding ſmall, as not to be 
able to cauſe any Coheſion in ſuch Par- 
ticks, when they touch one another. 


And therefore, the Force with which 
the Ætber makes the Particles of Bodies 


But this 


to cohere, is very different from the 


Force wherewith it cauſes Gravity . The 
Force of Cohefion can be no other than 
a Force ariſing from the Particles of Light 
united with the Particles of Bodies. For 
as Bodies acquire a Power of refracting and 
reflecting the Rays of Light from the 
Light which is united with the Bodies ; 
ſo the Particles of Bodies, when they 
touch, acquire a Power of cohering from 
the Light which is united with the Par- 
ticles. The Light united with the Par- 
ticles, cauſes an 
of the Ætber lying next to them, and 
the Increments of the Denſity, when the 
Particles touch , preſs them on the Sides 
oppoſite to the Places of Contact, and 
by that Preſſure makes the Particles to 
cohere with Force. The Forces of Co- 
hefion, are proportional to the Incre- 


Q 2 ments 


Increaſe of the Denſity 


7 
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ments of the Denſity of the Ætber at 
thoſe Sides of the Particles; but the In- 
crements of the Denſity af the Ather 
cauſed by Light , are nearly proportional 
to the Denſities of the Particles: And 
therefore the Forces with which the Par- 
ticles of Bodies cohere, are nearly pro- 
portional ta the Denſities of the Particles. 
Which was to be proved. 
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Cor. 1. In the ſeveral Orders of Par- 
ticles of which a Body is compoſed, the 
Particles of the firſt * , from their 
being denſeſt, cohere with the ſtrongeſt 
Force; and as the Particles of the fol- 
lowing Orders leſſen in Denſity, fo they 
likewiſe leffen in the Strength of their 
Cohefion, 


Since the Magnitudes of the Paxtides 
of the ſeveral Orders increaſe from the 
firſt Order to the laſt, the Force of Co- 

heſion will be ſtrongeſt in the ſwallet 
Particles, and weakeſt in the largeſt ; ac- 


cording to what Sir Jaac Neuten has de- 
| livered 


of SirIsaac NewrToN. 
livered in the following Words. . Now 


« the ſmalleſt Particles of Matter may 


« cohere by the ſtrongeſt Attractions, 
te and compoſe bigger Particles of weaker 


« Virtue; nd many of theſe may co- 


« here and compoſe bigger Particles 


« whoſe Virtue is ſtill weaker, and ſo 
©* on for divers Succeſſions, until the 


_ © Progreſſion end in the biggeſt Particles 
on which the Operations in Chymiſtry, 
* and the Colours of natural Bodies de- 
* pend, and which by cohering com- 


e pole Bodies of a ſenſible Magnitude ."* 9 


ht. p. 370. 


Pnerosswp nen XVII. 


The Force with which the Ether cauſes 


Fermentation, is vaſtly ſuperior to the 
Force with which it cauſes Gravity; and 


„ F the ſame Nature with the Force 
wherewith it cauſes the Gas gen of the 


Particles of Bodies. 


That the Force with which the tber 


cauſes ſtrong Fermentation, is vaſtly 
ſuperior 


2 —— — 
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ſoperior to the Force with which it cauſes 
Gravity; will appear from the following 
Inſtances, © When Oil of Vitriol is 
* drawn off from its Weight of Nitre, 
and from both the Ingredients a com- 
“pound Spirit of Nitre is diſtilled, 
* and two Parts of this Spirit are poured 
* on one Part of Oil of Cloves or 
* Caraway Seeds, or of any ponderous 
e Oil of vegetable or animal Subſtances, 
* or Oil-of Turpentine thickened with 
i a little Balſam of Sulphur , the Liquors 
« grow ſo very hot in mixing as preſently 
“to ſend up a burning Flame, Well 

t rectified Spirit of Wine poured on 
** the ſame compound Spirit flaſhes. 
*© The groſs Body of Sulphur powdered, 
% and with an equal Weight of Iron 
« Filings, and a little Water made into 
* a Paſte, acts upon the Iron, and in 
te five or fix Hours grows too hot to be 
* touched, and emits a Flame. And 
te ſulphureous Steams , which abound in 
te the Air at all times when the Earth 1s 
« dry, ferment there with nitrous Acids, 
and ſometimes taking Fire cauſe 
| e « Lightning 


of Sir Is AAC NewToN. 
0 Lightning and Thunder, and fiery 
« Meteors, Theſe Inſtances ſhew, that 


« jn ſtrong Fermentations, the Particles 
ce of Bodies which almoſt reſt, are put 


« into new Motions by a very potent 


« Principle, which acts upon them only 
*© when they approach one another, and 


« cauſes them to meet and claſh "with 7 


« with great Violence, and grow hot 
ee with the Motion, and daſh one ano- 
« ther to Pieces, and vaniſh into Air, 
* and Vapour, and Flame.” And 


that the Force with which the ther 
cauſes the weaker Fermentations of 


vegetable Juices, is greater than the 


Force wherewith the ZEther cauſes Gra- 


vity, appears from the great Force with 
which Liquors are rarefied when in a 
State of Fermentation ; which Force is 
ſo great, as to burſt the Veſſels in which 
the Liquors are contained, when they 
are full and cloſe ſtopp'd 


That the Force with which the Ætber 
cauſes Fermentation , is of the ſame Na- 
ture with the Force wherewith it cauſes 


| 
} 
48 
| 
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which are principally concerned in eaufing 
Fermentation, namely acid, and unctu- 


from it, And therefore, acid and ful- 
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the Coheſion of the Particles of Bodies, 
appears from the Nature of the Particles 


ous ſulphureous Particles. For unctu- 
ous ſulphureous Bodies contain much 
Light in their Compoſition, as appears 
from their being in a good Meaſure con- 
vertible into Light when ſet on Fire. And 
that Acids have their Power from the 
Light they contain, may appear from the 
following Conſiderations. Both Acids 
and Light, attract denſe fixed * 
more than Water; but ſuch Bodies con- 
tain more Light in their Compoſition © I 
Water: They both attract unctuous ful. 
phureous Bodies more ſtrongly tham others | 
of the ſame Denfity ; but thoſe Bodies of 
all others contain moſt Light: They both 
attra& Iron mote ftrongly than other Me- 
tals; but Iron contains more Sulphur than 
other Metals: And Acids have theit 
Strength much increaſed by Fire, from 
the Particles of Light which they acquire 


phureous Particles in cauſing Ferments- 


tion, 


of $;/Isaac NzwrToON. 
tion, act upon the Ather by increaſing 
its Denſity, and , by the Increments of its 


Denſity , they act on one another by virtue 
of the Light contained in the Particles; 


therefore, they act un the Æther for cauſing 


Fermentation, in the ſame Manneras they 
act upon it for cauſing the Coheſion of 
de Particles of Bodies when they touch 
one another. Which was to be Porr 


particle, be as the Denſity of the Par- 
ticle; the Velocity generated by that 
Force in an exceedingly ſmall given Par- 


Magnitude of the Particle; 1 Cor. 8. 
Prop. 7. 


portion, may be ſo great, as to make the 


and raniſh 3 into Vapour and Flame. 


The Velocities of exceedingly minute 
Particles moved by Forces in this Pro- 


Particles meet and claſh with great Vio- 
lence, and daſh one another to Pieces, 


WW | GENERAL. 
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Gor. 1. the moving Force of a 


ticle of Time, will be reciprocally as the 


— —ů ——— OH SEPogs — 
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another with great Force, there muſt be 
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GENERAL SCHOLIUM, . 


Having ſhewn how the Arber cauſes 
a great Part of the. Phænomena of 
Nature, it may be aſk'd whence this 
general material Cauſe has its great Ac- 
tivity and Power. For ſince its Par- 
ticles, do not touch, and yet repel one 


ſome Cauſe interceding the Particles, 
which gives them this repulſive Power. 
This Cauſe muſt be either Matter or 
Spirit, there being nothing in the Uni- 
verſe, which we know of, beſides theſe 
two. But this Cauſe cannot be Mat- 
ter; for Matter is in its own Nature 
inert, and has not any Activity in 
itſelf; and conſequently, cannot com- 
municate any Power to the ÆAtber. And 
therefore the Cauſe, which gives the 
ther its Activity and Power F . be 
Spirit. 


spirit, which ji the Particks 


of Ether „and gives them a repulſive 
| Power, 


of Sirlsaac NewrToN. 
3 and ordains and executes the 


Laws by which Atber and Bodies act | 


mutually on one another, muſt be. pre- 3 


ſent in all Parts of Space where there is 


Ather. But, there is ther in all 


Parts of Space in which we can diſ- 
cover Attraction, Gravity, Light, or 
any other of the Phænomena, which 
I have ſhewn to be cauſed by an 
Ather: There is an univerſal Attraction 


in all Bodies in the ſolar Syſtem ; Comets 


gravitate towards the Sun; there is Light 
in all the fixed Stars; and if the fixed Stars 
be Centers of other Syſtems, as the Sun 


is the Center of our Syſtem , we may 


reaſonably conclude that all the Phæno- 
mena I have mentioned, will be found in 
the Syſtems of the fixed Stars, as well as 
in the ſolar Syſtem. And therefore, as 
there is every where ther , there muſt 
de every where Spirit, in every Part of 
infinite Space. And the Atber being one 
and the fame in all Parts of Space, 
as we may conclude it to be from Light, 

being the ſame every where; the Spirit 
which 


— 


2 
— mage ,emm — 


3 r 
— 
— 


— —— 
— 
» 


_ 


—— 
— — 2 — 
g = 


= , , 
- — — any 
2 — . — * = 
—  _————— <-_ ————————— 
* £ : 
: 
* 


124 | 4 Dyſſertation, cc. 


which gives it Activity, and executes its | 
Lays, muſt be one and the ſame Spirit 
every where preſent in all Parts of Na | 
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Have Fett in yy Ds | ” on, h 
the Ætber cauſes Gravity by giving 
Bodies a mutual Tendency to one 


another. And I have likewiſe ſhewn, 
that the Forces whereby the Ætber cauſes 
the Refraction and Reflection of Light, 


the Coheſton of the contiguous. Par ticles 
of Bodies, and Fermentation, * valtly 
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APPEMNDIY. 
Gs to the Force with which it cauſes 
ravity, but L have not given the Mea- 
res of thoſe Forces, which I ſhall do in 
is Appendix. And 1 ſhall likewiſe ſhew, 
oe Attraction and Repulſion cauſed by 


_ theſe Forces, differ from Attraction and 
Repulſion cauſed by 'the Force of Ele. 


ericity, 

\F FF: #f i, 7 Fi * C1 4 
4 L "of hang 7 as 
£:. +. -BrohobiPron . + £- 


The refraftive Force of A Globe, whiſe | 
Center coincides with its Center of Gravi- 
* is meaſured by the Force. of Gravity at 
its Surface in Proportion to its Diameter; 
or by 2 Ratiq compounded f the Force of 
Gravity af the | Surface dire&ly, and a 
Force which is as the. Diameter 'inverſly. 
hid the repulſive Force of the Globe, which 
Begins whert its refrattiu? Force ends, 1s 
meaſured by the refrattive * Force of the 
Globe in Proportion to its Diameter; or by 
@ Ratio compounied of the dirtt? Ratio of 
115 Denjity, and the reciprocal Ratio of it 
Di ameter. If R denote tbe refraftive 


Porte Us the G lobe, r its repulffve Force, 
D ii 


A R R 2 N D 7 A. 
D its Diameter, and A its Denhy ; then 


will R be. mnie bs W anche 
an r be lr f 5 23D Jod 111 


* * 
"1 YH IT C4543 8 4.6 Fs 
1 F . > F „ 9 


The Forces of Bodies ” refract and 
reflect Light, are proportional to the Den 
ſities of the ſame Bodies, except-t that unc- 
tuous and ſulphureous Bodies refract more 
than others of the ſame Denſity, by Prop. 
10. p. 24 5. of Sir Jaac Newton's Optichs; 
Therefore R is proportional to A. But * 


A 
is equal to 5 5 , which i is equal to DAx3 I 


The Part of the Meaſure of the reffac- 
tive Force expreſſed by D A,” is the Meas 
ſure of the Force of Gravity at the Sur- 
face of the Globe, by Cor. 4. Prop. Ly 
Diſert. ; and the other Part of _ Mea- 


ſure of that Force, expreſſed by b 5 is tho 


Meaſure of a Force ariſing from the Light 
contained in the Globe, which acts on the 


Pet 


Ether at the Surface with a Degree of | 


"eng Uh that is FRO by the Ger- 
| 8 2 tha 
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tude, that is, by the reciprocal Ratio oſ 


Force of Gravity, at and to a very ſmall 


contained in the Globe 3 that is, Ri 


the Denſity cauſed by the ſingle Force af 


AP p E 7 D I FX. 
the Surface of the Globe to its Magni- 


its Diameter. For there can be nothing 
in the Globe except the Particles of Light 
it contains, which can any way alter the 


Diſtance from the Surface, for conſtituting 
the refractive Force, Therefore the re- 
fractive Force is meaſured by a Ratio 
compounded of the Force of Gravity at 
the Surface, and the Force at the Surface 
which ariſes from the Quantity of Light | 


meaſured by DAB. | The Ether 1 is 


condenſed gradually by the joint Action 
of theſe two Forces to a ſmall Diſtance 
from the Surface, at which Place the 
Force of the Light ceaſes; and the ther, 
notwithſtandin g the Force of Gravity ſtill 
continues to act, is rarified from that 
Place to a little Niſtance farther remoyed 
from the Globe, where the Denſity of 
the rarified Athen becomes the ſame with 


S ty. * there the Rarifaction * 
q 


% 
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and the Zther afterwards, in receding 
from the Globe, will be condenſed by 
the Force of Gravity n. alone. | 


The whole . repelling Force, ariſing 
from the Rarifaction of the Arber from 
the Place where the Action of Light 
ceaſes to the Place where the Rarifaction 
ends, is as the Denſity of the Globe in 
proportion to its Diameter, that is, as 


5. As the Force of Gravity at the Sur- 


face of the Globe chan ged in the reci- 
procal Ratio of the Diameter of the 
Globe, meaſures the whole refractive 
Force of the Globe; ſo the Force of 
Rarifation at the End of the refractive 
Force changed in the ſame reciprocal Ra- 


tio of the Diameter of the Globe, will 
meaſure its whole repulſive Force. For 


the Condenſation and Rarifaction of the 
Atber conſtituting theſe Forces, will pro- 
ceed in the ſame manner, and be govern- 
ed by the ſame Law. But A meaſures 
the Force of Rarifaction at the Beginning 
of the repulſive Force. And therefore 
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ARBENDEIX 
the whole - repulſive Force denoted. by r, 


will be meaſured by dr 55. | Conſe, 


WAW 4, whit 


3 the * is true, 


2 * The Force of Cavity a at t the 


Surface of the Globe, is to the refradtive 


F orce of the Globe; as the Diameter of 
the Globe, i to Uni, D 4,4 2D. 1, 


a +4 & 


cr. 2, The repulſive Force of the 
Globe, is to its refractiye Force; as the 
en Ratio 9k 'the e is-. to 
Vaity. by a+: | 1. 10 5 0¹⁴ > — bs. 


> f : FY'? #. * g 
0 1 r # + #4 4 


1 . 3- "The Force of Gln. at the 


Surface of the Globe, is to its repullije 
Force; as the Square of the P of 


the Globe, ani Da, Bp. 


e 1. 1 hs W of the Globe 
be given, the . repulſive»: Force! will be 
equal to the refractive Force. If D be 
given, r. R:: &. Wr ua Ratio 


of Equality. wp 


EDA 


" Gr. 5 - Hence the Ether will be denſer 
where £3 refractiye Force "ends; 0 where 
the Force ariſing from the Light contained 
in the Globe ceaſes, than it is in any Part of 
the Space between the Surface of the Globe 
and the End of the Rarifachion. * g by 


Cor, 6. When a Ge is 3 


between the denſeſt Part of the iber 


and the Globe, it will be driven towards 
the Globe with a ſtrong accelerated Mos 
tion; and it will be driven from the Globe 
when it is placed between the denſeſt 
Part and the End of the Rarifaction. 
When the Corpuſele moves towards the 
Globe it is ſaid to be attracted by the 
Globe, and when it moves from the 
Globe it is aid to be repelled” by it; 
Theſe Motions of Attraction and Repul- 
ſion, which are very ſtrong, neceflarily 


happen from the Situation of the Cor- 


puſcle with reſpect to the denſeſt Part of 
the Ather and the Globe. For Bodies 
always move from the denſer Part of this 
Medium towards the” rarer. pint 


Th 
F x | 
Cer. 


APPENDIX 


Cr. 7. The Increment of the Denſity 
of the Fiber at the Surface of the Globe, 
cauſed by the united Forces of Gar 
and Light, is very great; and oonſequent 
ly a Particle touching the Globe, will, 
by virtue of this Increment, cohere with 


| it very ſtrongly. 


1 the Cauſes « of 3 4 Fer- 
ae with great Force in the mi- 
nute Particles of Bodies; and with greater 
Force in ſmaller Particles, than in Par- 
ticles . are larger. 4 2 i 


PROPOSITION IK. q 


7 the Denſity of the K Ra * 


in a Body, be reciprocally proportional to the 


Denſity f the Body; then the Quantity of 
Ether contained in the Body, will be mea- 
ſured by the Magnitude of the Body in Pro- 
portion to its Denſity, or by the Square of 
its Magnitude in Proportion to its Yan 
of Matter... If d denote the Denſity, and 

q the Quantity of ther contained in 4 


Body; and if — the Quantity of 
Mat 5 on f 


APPENDIX. 
Matter, M the Magnitude, and A the 
Denfity of the Boch; T ſay, that q will 
be yy = or Ls _ 


For by Suppoſition, d is as K and con- 
„ „ M „ „ un 'n: 

| a M d is as 2 * But 

M d, is as q. And therefore, q is as BA or 
3 | % 

Gr. 1. If the Magnitude of the Body 

be given, the Quantity of Ætber contain» 
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ed in the Body, will be inverſly as its 


Denſity, or inverſly as its Quantity of 


Matter. It M be Pn q will be as 


or as ©, 
* r 88 © 


Cor. 2. If the Denſity of the Body be 
given, the Quantity of Æther contained 
in its Pores, will be as the Magnitude of 

the Body. If A be given, q will be as M. 
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APP ERMWEB FX. 
Cor. g. If the Quantity of Matter in 
the Body be given; the Quantity of . 
ther within its Pores, will be as the Mag- 
nitude of the Body in Proportion to its 
ner, or as the Square of its 2 


tude. If Qbe given, q will be as wy or 
as M M. | 


1 
1 


Gr. 4. Hence, * knowing how Bo- 
dies are affected as to their Magnitudes, 
. Denſities and Quantities of Matter, by | 
Heat, Cold, Drineſs and Moiſture, we 
may judge of the Changes made by theſe 
Qualities in the Quantities of Arber 
lodged within. them, For Inſtance, the 
Quantity of Ether in a Body will be in- 
creaſed,. when the Magnitude of the Bo- 
dy is increaſed, and its Denſity leſſened, 
by Heat ; and on the contrary, the Quan- 
tity of Ather will be leſſened, when the 
Magnitude of the Body is leflened; and 
its Denſity increaſed, by Cold. And the 
Quantity of ther in a Body whoſe 
Magnitude is given, will be increaſed by 
Drineſs and leſſened by Moiſture ; for 

Drineſs 
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| Drineſs leflens and Moiſture * increaſes * 
W of Matter, | 
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Cr. 5. The vikeatiag Motion of the 


Atber in a Body excited by a given Force, 


will be ſtronger or weaker as the Ætber 
is denſer or rarer. This appears from 
a vibrating Motion raiſed in the Air by 
the Tremors of Bodies for the Produc- 
tion of Sound. For Sound produced by 
a given Force is ſtronger or weaker as the 
Air is more or leſs denſe, as is proved by 


the Sound of a Bell placed under a Re- 


ceiver, which grows weaker and weaker 
on drawing out the Air, as the Denſity 
of the Air leſſens, and at laſt is not to be 
heard, when the Air is exhauſted, 


General SCHOL1UM. 


The refractive and rallotive Forces of : 


Bodies are confined within very narrow 
Limits. The reflective or repulſive Force, 
ſeldom if ever extends to a Diſtance - be- 
yond the Surface of a Body, that can be 
perceived by Senſe. By ſame Experi- 
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ments in the firſt Part of the third Book 
of the Opticks, the repulſive Force did 
not extend beyond the 400th Part of an 


Inch from the Surface. And allowing the 
Diameter of a Particle of Air to be the 
' 600000th Part of an Inch, as I ſuppoſed | 


in Schol. Prop, 1. Dilſſert. and that Air can 
be rarified by its elaſtic F orce, fo as to 
take up a Million of Times more Space 
than it does in the Form of a denſe Bo- 
dy, the repulſive Force of a Particle of 
Air does not extend beyond the 6oooth 
Part of an Inch from 1 its Surface. 


The Extent of theſe Forces of Attrac- 
tion and Repulſion, is very much enlarged 
in electrical Bodies by Friction. With- 
out Friction, the Extent of them may be 
much the ſame in electrical Bodies as in 
others, according to the Opinion of Sir 


Iſaac Newton, delivered in the following 
Words, The Attractions of Gravity, 
Magnetiſm, and Electricity, reach to 


very ſenſible Diſtances, and ſo have 
© been obſerved by vulgar Eyes, and 


there may be others, which reach to fo 
cc ſmall 


APPENDIX. 
et ſmall Diſtances as hitherto eſcape Ob- 
« ſervation ; and perhaps electrical At- 
traction may reach to ſuch ſmall Diſ- 
e tances without I excited) by Fric- 
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Therefore, to underſtand how Friction 


enlarges the natural Extent of the attrac- 
tive and repulſive Forces of electrical Bo- 


dies, we muſt know the Effects of Fric- 


tion on Bodies. Now Friction raiſes a 


vibrating Motion in the Parts of Bodies, 


and thereby cauſes Heat; and Heat in- 
creaſes the expanſive Force of the Zrher 


lodged within the Bodies, and an Increaſe 


of that Force makes it throw off from 
their Surfaces the more volatile Parts of 


the Bodies in Vapour and Exhalation. 


Now the Vapour thrown off from Bo- 
dies made electrical by Friction or Com- 
munication, from the Quantity of Light 
it contains, and the Force with which it 
is thrown off, may make the attractive 
and repulſive Forces extend to far greater 
Diſtances from we me ant of thoſe Bo- 

dies, 


APPENDIX. 
dies, than they did before the cleftic 
Virtue was excited, | 


The Vapour crown off from Bodit 
made electrical by Friction or Communica- 
tion, paſſes more eaſily into denſe Bodies 
than into rare Bodies. For the denſer the 


ther in any Body is, the ſtronger will 


its repulſive Force be; and the ſtronger 


its repulſive Force is, the more Oppoſi- 
tion it will 


give to the Entrance of the 
electrick Vapour into that Body. But 
the Ætber is denſer in rare Bodies than in 
denſe Bodies, by Cor. 1. Prop. 4. Diſſert. 
And therefore the electrick Vapour finds 
an eaſier Admiſſion into denſe Bodies than 
into rare Bodies. Here it is to be ob- 
ſerved, that unctuous and ſulphureous 
Bodies give greater Oppoſition: to the En- 
trance of the electrick Vapour into them, 


than other Bodies of the ſame e 


E eee 
If the Denſity of the Eier in a Body 
be inverſly as the Denſity of the Body, as 
I ſuppoſed it to be in Prop. '2 ; then wil 
the Denſities of ſeveral Bodies, the * 
ities, - 
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ſities of the Æther within thoſe Bodies, q 


and the Quantities of their Pores to the 
Quantities of their ſolid Parts, be exhi= 


bited in the following Table; in which 


Table, I found the Proportion of the 


Pores to the Parts, by this Meaſure, 
. Sir Jaac Newton from Expe- 


riments, concludes Gold to have more 
Pores than ſolid Parts; if the Pores to the 
ſolid Parts be as 11 to 10, then, the Den- 
ſity of fine Gold being to the Denſity of 
Water, as 19.64 to 1, and A denoting the 
Denſity of a Body, the Pores to the ſo- 


lid Parts in that Body, will be meaſured by - 


2 H. 
ERS 


The great Poroſity of Bodies, in this 


Table; will allow ſufficient room within 


the Bodies, for the electrick Vapour to 


paſs freely through them; and for the 


minute Particles of Bodies to move in, 


and acquire thoſe ſtrong and violent Mos 
tions in Fermentations, which make the 
Particles to meet and claſh with great Vio- 

* kence j 
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lence, to grow hot with the Motion, and 
daſh one another to Pieces, and - vaniſh 
into Air and * and PL ut 


** 
7 
4 PLN 


* 


„ 


Fine Gold ——— 
Quick-Silver - 
Lead 
Fine Silver: 
Copper 
Caſt Braſs 
Steel 
Iron —— . — 
Tin 
A Diamond — 
Clear Cryſtal Glaſs —— 
Hand Cryſtal ——— 
| Common green Glaſs— 
Stone of a mean Gravity 
Sal Gem 
Brick - — 
Nitre ————— 
Dry Ivory = 
Brimſtone 
Oil of Vitriol———— 
Pitch — * 
Amber ———- 
Water (common) 
Bees Wax ——— 
Dry Oak | ; 
1 —_ — 0.550 | 1.8181 73-989 
WIN I Cork ——— 0.240 | 4.1666 170.850 
| Air — 0000] 32993-4ů9 
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Experiments prove the eleffrical Shck | 
given to animal Bodies, to be a ſudden and 1 
violent Contraction of the Muſcles; 1 
which Contraction is cauſed by the Ex- 
ploſion of the Vapour, which raiſes a ſud- 
den and ſtrong vibrating Motion in the 
Atber in the Nerves and Membranes of 
the Muſcles. FI a 
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